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Getting Started In the early sections of the chapter we illustrate, by way of
and Graphing simple numerical examples, some of the important
computational, algebraic, tabular, and editing features of the
Fundamentals TI-86. The majority of the chapter, however, is devoted to the
fundamentals of graphing on the TI-86. In Chapter 2, more
advanced graphing capabilities of the calculator are explored.
Accessing Keys and Menus

Most keys on the TI-86 access more than one operation. For example, look at the squaring key [x2).
Above and to the left of this key is a yellow square root symbol. Above and to the right of this key is a
blue upper case K symbol. To access the squaring operation, you press the key. To access the
square root operation, you press the yellow key and then the key. In this book we say “press
[v7].” To access the upper case K symbol, you press the blue key (think alphabet) and then
the [x2] key. We say “press K.” To access the lower case k press, in sequence, the keys [2nd],
[ALPHA], [x2). We say “press [alpha] k.”

The menu keys are [F1], [F2], [F3], [F4], and [F5).
The 2nd function of the menu keys are [M1], [M2],
[m3], [M4], and [M5]. Menu items are shown on the
bottom line (or sometimes the bottom two
lines) of the TI-86 display screen. Consider the
display screen on the right. To select menu item
(ZSTD), press [F4]. To select menu item
(TRACE), press [M4]. Note that we set off
menu items with the { and ) symbols.

ZO0UT 0 257D N2FREV b
MI M2 M3 M4 M5
F1 F2 F3 F4 F5

§1 - Factory Settings
In this section we reset the calculator to its factory settings. Everything that you have stored in your
calculator will be lost.

1. Press to turn the calculator on. Then press ®
[MEM] to obtain a display having the same bottom
menu line as (1.1.1).

IRt TOELETTRESETT TOL TCirEntl

(1.1.1)
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Getting Started and Graphing Fundamentals (Continued)

2. Select (RESET) by pressing to obtain a display |
having the two menu lines shown in (1.1.2).

ALL § MEM QDFLTS

(1.1.2)

3. Select (ALL) by pressing [F1] to obtain the display

(1.1.3).
Are gou sure?

(I | T T ves T wo |

(1.1.3)

4. Select (YES) by pressing [F4]. The resulting display

should look like (1.1.4).

Mem cleared
Defaults set

(1.1.4)

If you see no display, or the display is too faint, then you Note: If you release the cursor key too

need to adjust the contrast. To make the display darker, soon and wish to continue the process
press and release the key. Then hold down the [<] of lightening or darkening, you do not
key until the contrast meets your approval. If you hold simply repress the cursor key. You

the [+] key down too long, then the contrast will be too must press and release the key
dark. To lighten the screen, press and release the again before proceeding.

key and then hold down the [5] key until the contrast is
right for you. You may have to repeat these adjustments
to the contrast a few times before you obtain an
acceptable contrast setting. After adjusting the contrast
to your satisfaction, press to clear the screen.

The blinking ® cursor in the upper left-hand corner of the display indicates the calculator is in the
overtype mode, the default mode for the TI-86. Press [INS] and note that the blinking ® cursor has
changed to a blinking _ underbar cursor. Press [INS] again to return to overtype mode. Later in this
chapter we will see how to use the overtype and insert modes to effectively edit command lines.

5. Next, press [MODE] to see the factory mode
settings for your calculator. See (1.1.5). Then press

A FolarC
[CIUIIT] to retm to the home screen. The lhome B Pl Param DifEs
screen is the primary screen of the TI-86. It is where ¥ Bin Oct Hex
. Culll Seherel)

you enter expressions to be evaluated and see the
results. You can always return to the home screen (1.1.5)
from any other screen by pressing [QuiT].

dxNDer
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Getting Started and Graphing Fundamentals (Continued)

§2 - Basic Calculations

In the next few sections we use the compound interest formula A = P(1+ R/12)" to demonstrate
some of the basic features of the TI-86. Recall that A is the amount present after N months if an
amount P is invested at an annual rate of R compounded monthly. Thus, the amount present after
15 years for an investment of $1000 at 8% compounded monthly would be given by

1000(1+.08 /12)'®.

1. To set up this calculation on the calculator, clear the logadl+.88-12>"180
home screen and enter the keystrokes

1000[J1[x .08F12][#) 180
to obtain the display (1.2.1).

Note: Some liberty in the keystroke description (12:1)

above has been taken in the sense that the actual
keystrokes needed to enter a number have been
abbreviated; i.e., the keystrokes (1] [0] (0] [0] have
been abbreviated to 1000.

16668C1+.08-123"1208
2. After the keystrokes halve been entelfed, press 80228159«
to execute the expression as shown in (1.2.2).

Note: The TI-86 does implied multiplication, so it
is not necessary to press the [x] key after entering
1000.

(1.2.2)

§3 — ENTRY and Editing Features

Suppose next we want to compute
1000(1+.07 /12)*°.

We could enter this expression as in §2. However, the ENTRY and editing features of the TI-86 can be
used to simplify the work. Before proceeding further, it's best to say a few things about the ENTRY
feature. When is pressed on the home screen to execute an entry line then the entry line is
placed in a storage area called ENTRY. In fact 128 bytes of memory are allocated to the ENTRY area
and the TI-86 stores as many entry lines as possible without exceeding the 128 bytes limitation. Older
entry lines are eliminated from the storage area as necessary to keep the most recent entry lines in
storage. To display the most recent entry line, press [ENTRY]. To continue scrolling previous entry
lines continue pressing [ENTRY] repeatedly. The scrolling is cyclical; i.e., after the oldest entry line
in storage is recalled, then the next press of [ENTRY] recalls the newest entry line again.

We are now ready to proceed with the computation posed at the beginning of the previous
paragraph. With the display as in (1.2.2), press to clear the home screen. (Clearing the home
screen at this time is optional and is done for the sake of appearance only.)

1. Press [ENTRY] to recall the most recent entry line l1e0aC1+.87-12)°188
on the TI-86. The resulting display is (1.2.1) with the
blinking ® cursor after the 0 in 180. Use the [{]
cursor pad key to move the blinking ® until it covers
the 8 preceding the /. Since we are in overtype
mode, we only need to press [7] at this time to (1.3.1)
overtype the 8 with a 7 as shown in (1.3.1).
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Getting Started and Graphing Fundamentals (Continued)

2.

54 -

Proceed in a similar fashion, with the aid of the [¥]
key to change 180 to 240 in the expression. Finally,
press to execute the entry line and obtain
(1.3.2).

Insert Mode

To illustrate the use of the insert mode we will compute

2000(1+.075 /12)".

16eECl+.87 1253248
4033, r3884895

(1.3.2)

Clear the home screen display (1.3.2) and press [ENTRY] enough times (probably twice) to obtain
the display (1.2.1) with the blinking ® at the end of the entry line.

1.

We will first change the 1 in 1000 to 2 and the 8 in
.08 to 7, using the overtype mode, and then insert 5
after the 7 in .07, using the insert mode. To begin the
editing, press (1] to move the overtype cursor to
the beginning of the entry line with the cursor
covering the 1 in 1000.

Then press [2). Next press [»] enough times to move
the overtype cursor over the 8 in .08, and then press
[7). At this point, the display should be (1.4.1) with
the overtype cursor covering the / symbol.

Press [INS] to change from overtype mode to
insert mode. The resulting display is similar to
(1.4.2) except the underbar _ and the / are
alternatively blinking. In insert mode, the next
symbol entered will be to the immediate left of the /
symbol. Thus, press [5] to insert the desired 5 after 7
in .07.

We are through editing the expression. However,
note that if we move the underbar cursor at all by
pressing [*] or [{], then we return to overtype mode
by default. Finally, press to execute the
edited entry line and obtain (1.4.3).

Note: It is worth remembering that
(4] will always move the cursor to
the beginning of the entry line and
that ] will always move the
cursor to the end of the entry line.

26880 1+.67012>"188

(1.4.1)

2808dC1+.87_12>"188

(1.4.2)

ZOAaC1+.079-122188
£138.90345411

,‘

(1.4.3)

4
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Getting Started and Graphing Fundamentals (Continued)

§5 — Using Stored Values

We will consider a more algebraic approach to the compound interest problem by storing values to P,

R, and N and then entering and executing the entry line P (1+ R/12)".

1. We begin by storing 1000, .08, and 180 as the values
for the variables P, R, and N, respectively. After
clearing the home screen press 1000 [ST0®]. Note
that the blinking B cursor has changed to a blinking
highlighted A, indicating that we are in ALPHA
mode. See (1.5.1). (1.5.1)

2. Press the key with the blue letter P above it (the [
key) to obtain (1.5.2). Note that we are still in
ALPHA mode.

(15.2)

3. We are not yet through with the entry line because

we plan to store the values for R and N on the same

line. We can do this by using the colon : to separate

the commands. To enter the :, we first escape from

the ALPHA mode by pressing [ALPHA]. Note that the

blinking highlighted A changes back to the familiar (1.5.3)

blinking rectangular cursor. Then press [:]to

obtain (1.5.3).

4. Continue in this fashion to finish the entry line as
shown in (1.5.4).

(1.5.4)
To summarize, the entire entry line is obtained by pressing

186u-+0

1886-+FR

1686-+F: N

1686-+F: . 85+R: 188+N

1000 (STO»] P [ALPHA] [2nd] [:] .08 [STO»] R [ALPHA] [2nd] [:] 180 [STO»] N

o

If you mess up the entry line, either press to

start all over again, or use the editing features to

correct any mistakes. Note that the key can be

used to delete individual characters on the entry

line. After the entry line has been successfully keyed

in, press to execute the entry line and obtain (15.5)
(1.5.5).

6. With the display as in (1.5.5), press

[ALPHA] P [(] 1 [#] [ALPHA] R (3] 12 0] (] [ALPHA] N
to obtain (1.5.6).

(1.5.8)

16068+P: . B8+R: 186+H
188

1886+F: . 83+»R: 180+
PCI+RZ122™NE
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Getting Started and Graphing Fundamentals (Continued)

7. Press [ENTER] to execute the entry line and obtain
(1.5.7). Compare this result with that found in §2.

8. We can use the set up in this section to give an
alternate presentation of the result in §4. Clear the
display in (1.5.7) and use ENTRY to recall the
command line shown in (1.5.5). Edit this command
line to obtain the line shown in (1.5.8).

9. Press [ENTER] to execute the entry line. Then use
ENTRY again to recall the compound interest entry
line shown in (1.5.6). Then press [ENTER] to obtain
(1.5.9).

§6 — Introducing the TABLE Feature

(1.5.7)

1088+F: . 08+R: 1268+H
126

PC1+R-1227N
33086.92147743

2888+F: . 8753+R: 186+

(1.5.8)

2e8E+F: . B7S+R: 186+H

=15
PC1+R-122H
£132.98345411

(1.5.9)

We can use the TABLE feature of the calculator to conveniently tabulate how $1000 invested at 8%
compounded monthly grows each year. To implement the TABLE feature, the function to be
tabulated must be given, and the starting and increment values must be specified.

1. The function to be tabulated is entered in the
(y(x)=) graphing editor. To access this editor from
the home screen, press to obtain a display
with the same bottom menu line as (1.6.1).

2. Press[Fi] to select (y(x)=) and obtain (1.6.2).

3. Typein1000[( 1[# .08 12 ] and press
to obtain (1.6.3). The highlighted = after y1
indicates that the function y1 is activated for
tabulation.

2886+P: . 875+R: 188+H
126

PCl+R-122"N
£138.98345411

o= TriND 12000 TTRACE IGRAFHE

(1.6.1)

Floti Plotz Flot3
~gi=0

200 TRACE GRAFH

x S INZf 8 DELF BSELCTH

(1.6.2)

Floti Flotz Flats
~1B1066801+, 68120

wu2=N

PIRFE WIND  200M TRACE GRAFH

DELF BSELCTR

(1.6.3)

6  USING THE TI-86, CHAPTER 1
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Getting Started and Graphing Fundamentals (Continued)

4.

To specify the starting and increment values for the
table press [TABLE| to obtain (1.6.4).

Then select menu item (TBLST) to obtain a display
similar, if not identical, to (1.6.5).

With the aid of the cursor pad arrow keys and

R], change (1.6.5) to (1.6.6).

AUTO is selected so that the table will be generated
automatically. Select (TABLE) to obtain (1.6.7).

You can use [] to scroll down the table as was done
in (1.6.8).

Use the cursor pad arrow keys to move the table
cursor to the position shown in (1.6.9). Note that the
highlighted value of y1 is given in full form on the
line just below the table.

Next move the table cursor to the position shown in
(1.6.10). Note that the functional form of ylI is
shown on the line below the table.

(1.6.4)

(1.6.5)

(1.6.6)

(1.6.7)

(1.6.8)

(1.6.9)

(1.6.10)

Floti Flotz Plots
~g1B1888C1+.88-120 "%
2=l

ITRECETTELSTT 1 i 1

THELE SETUP
TblStar‘*t. a
aTbl=
IﬂdPnt.' Ask

ITReLET T | | 1

THELE SETUP
Tt:r;éStar‘tFB

& =12
Indrnt: Ask

ITRELET | | | 1

* a]
120 221964
i3z 2402 68
1y Z603.308
| e
Eﬂh[ 3206.924

x=18A

3¢ gl
1z0 2195
13z 2403859
14y Z603.388
ich ZB19.468
158
180
Jl= 33@6.9214??4298
[FTECETIZELCT v
X ' ]|
120 zzi0.6Y4
132 2403 BE9
1iy 2603388
i5g ZB19.459
158 3053484
_ 180 3306.921
31 B1B@EL 1+, B8 1257
[FECeTlzecetl = T v 1 1
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Getting Started and Graphing Fundamentals (Continued)

§7 — Accessing Functions and Commands
Many of the commands and built-in functions on the TI-86 are not found on the keyboard and thus

must be accessed by some other procedure. One such is the sign function defined by sign(x) = \.r| 1
The expression

b+ sign(-5/2)

will be used to illustrate the three most common ways to access functions and commands not on the
keyboard.

1. The most obvious way to enter the expression is directly via the keystrokes
5 [aipha] (2nd] [aipha] s i g n (2nd] [alpha] (0 @) 5 [ 2 [1).

The [alpha] [alpha] sequence of keystrokes puts the calculator in “alpha lock” mode so that
the next keys we press in sequence will be lower case alphabet keys. The last [alpha] cancels
alpha lock mode and returns the calculator to ordinary keyboard mode. It is best to watch the
cursor as the keystrokes are being entered. (When in alpha mode the cursor will be a highlighted
lowercase a.) Also note that we must use the change sign key [@] rather than the [5] key when
entering —5/2.

After entering this entry line on the home screen, 9+519n( -5-2)
press [ENTER] to obtain (1.7.1).

(1.7.1)

2a. The second way to enter the entry line in (1.7.1) is o+
to type in the portion of the line shown in (1.7.2)
and then access a menu on the TI-86 that contains
the sign function.

NUM 8 FROE TANGLER HYF B MISC #

(1.7.2)
2b. A menu item that contains the sign function is
(NUM), listed first on the menu line shown in (1.7.2).
This menu line is obtained by pressing [MATH).
With the display as in (1.7.2), select (NUM) to obtain
(1.7.3) INEM PROE ANGLE HYF  MISC
o lw0)s iFark I iFart abs b
(1.7.3)
2c. Note the P marker at the right end of the bottom S+
menu line. This indicator means that there is more
on the menu. Press to obtain (1.7.4).
WTTEE FREDE ANGLE HYP  MISC
(1.7.4)

8 USING THE TI-86, CHAPTER 1 © TEXAS INSTRUMENTS INCORPORATED



Getting Started and Graphing Fundamentals (Continued)

2d. Then select (sign) whereupon sign is pasted onto

the line as shown in (1.7.5). The rest of the entry line

Ja.

3b.

3c.

3d.

can then be entered as before.

The third way to enter the entry line in (1.7.1) is to
type in the portion of the line as shown in (1.7.2)
and then access sign from the CATALOG/VARI-
ABLES menu. Thus, with the first line of the display
as in (1.7.2), press [CATLG-VARS] to obtain (1.7.6).

Select (CATLG) to obtain (1.7.7).

Press S (pressing the [ALPHA] key is optional
here) to make the catalog list scroll down to the
items starting with an S as shown in (1.7.8).

Use the [7] key to scroll down until the B marker is
at the position shown in (1.7.9). Press to
paste sign onto the entry line as shown in (1.7.5).
Finish the rest of the entry line as before.

(1.7.5)

(1.7.6)

(1.7.7)

(1.7.8)

(1.7.9)

S+sigan N

ITTEE FROE ANGLE HYFP MISC
5idn min | max | mod

CATALOG-VARIABLES

LtﬂTLG ALL N REAL T CPLY N LIST B

CATALOG

Fabs
and
andle
Ans
arct
Ham

|II"I¥GE$ TPAGET ICIISTH__IF LANE] 1

CATALDG
rocatter

ci
Selectc
Sendd
sedyl
SeuG

!IF‘I\GEI- TFAGET ICUSTMIELANED 1

CATALOG
SetlLEdit

[FRGESIFRGET ICUSTMIELANET 1

© TEXAS INSTRUMENTS INCORPORATED
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Getting Started and Graphing Fundamentals (Continued)

§8 — FUNC Graphing Mode

In FUNC graphing mode, we enter the function to be graphed in the (y(x)=) graphing editor and
select the viewing window values using the (WIND) selection. In this book, the viewing window will
be given in the format

[xMin, xMax, xScl] x [yMin, yMax, yScl].

Thus, [-1, 5, 2] x [-3, 15, 6] denotes the viewing window given by

xMin = -1, xMax = b, xScl = 2, yMin = -3, yMax = 15, and ySecl = 6.

1. We start by graphing y = x* in the default viewing A
window [-10, 10, 1] x [-10, 10, 1]. Clear the home
screen and press [GRAPH] to obtain (1.8.1).
[eCo=TWIND T Z00r1 I TRACE TGRAFRE
(1.8.1)
2 P i . i ; =), Flotl Flotz Plotz
(lrt;s;) to select the graphing editor (y(x)=). See o B1868C 1T BB/ 123
L 200M TRACE GRAFH
DELF NZELCTh
(1.8.2)
3. The current function y1 is the function we entered Mﬂ‘i‘_’;."““z FloL
in §6. Delete this function by pressing [F4] to select B
(DEL). See (1.8.3).
[ TRACE GRAPH
DELF NSELCTH
(1.8.3)
4. Type x" after the y1= by pressing to obtain \”Ti Flatz Flots
(1.8.4). e
|_ 200M TRACE GRAFH
X v U INSF | DELF NSELCTR
(1.8.4)
5. Next select (GRAPH) by pressing [ms]. We
obtain the graph of y = 2° as shown in (1.8.5).
To erase the bottom menu line(s), press [CLEAR].  |——— -
To recover the menu line(s), press [EXIT].
wi3= L WIND I 2000 I TRACE IGRAPH b
(1.8.5)
6. Select (WIND) by pressing [F2] to verify that the Wiﬁ?gﬂ NG
viewing window is as advertised in (1.8.6). (The wMax=18
viewing window will be the default viewing Eﬁ?rl'uzl‘lla
window, provided you have not made any changes dMax=10
in tt}:.e' g:a';}p;aing window since the calculator was %mmm
reset in §1. (1.8.6)
10 UsING THE TI-86, CHAPTER 1 © TEXAS INSTRUMENTS INCORPORATED




Getting Started and Graphing Fundamentals (Continued)

§9 — Changing the Viewing Window

1. With the aid of the arrow keys [+], [+], and [ENTER], N}EH?EE -
change the viewing window to [-2, 4, 1] x [-4, 16, 2]. wMax=4
(Note: Make sure to use the change sign key Eﬁ?rlm: 1 4
when entering —2 and —4 and not the subtraction ':lﬁa.‘i(=%6
95cl=
key [£).) [oro=Trang Tzoor TTRRceTarRER> |
(1.9.1)

2. Then graph y = 2° in this new window by selecting
(GRAPH). See (1.9.2).

~_ |

[Co= THIND T 200M T TRACETGRAFHE

(1.8.2)
§10 — Graphing Several Functions
1. Select (y(x)=). Press [ENTER] and enter 2x +1 after xﬂoitéx?m Plots
y2= by pressing 2 1. See (1.10.1). o287 s+l
FIFE WIND 2000 TRACE GRAFPH
X v | INGF | DELF NSELCTR
(1.10.1)
2. Then select (GRAPH) to obtain the graphs of both
y1 and y2 as shown in (1.10.2).
TR T T
(1.10.2)

§11 - Introducing the STYLE Menu
We can use the STYLE menu to change the way the graph of y2 appears.

1. Select (y(x)=) to once again obtain (1.10.1). Press \U"i‘é;a‘“z Rl
[MORE], and move the cursor down to the y2 line to ~uZ2B2x+1

obtain (1.11.1).

200M TEACE GRAFH

(1.11.1)

There are seven different graphing styles in FUNC mode graphing. Select (STYLE) repeatedly and
observe how the left end of the y2 line changes with each selection of (STYLE). The Line style is
denoted by \, and it is the style that uses a solid line to connect plotted points. The Thick style is
denoted by a much thicker \. This style uses a thick solid line to connect plotted points. The third
style is called the Above style. It results in the area above the graph being shaded. The fourth style is
the Below style and results in the area below the graph being shaded. The third and fourth styles are
useful in graphing inequalities. We will not have much use for them. The fifth style is the Path style in
which a circular cursor traces the leading edge of the graph and draws a path. The sixth style is the

© TEXAS INSTRUMENTS INCORPORATED USING THE TI-86, CHAPTER1 11



Getting Started and Graphing Fundamentals (Continued)

Animate style in which a circular cursor traces the leading edge of the graph without drawing a path.
The fifth and sixth styles are useful in animation situations. We will not use them much. The seventh
style is the Dot style in which a small dot represents each plotted point. As suggested above, the Line,
Thick, and Dot styles will be used most heavily in this book. The Dot style will often be used to
eliminate “false asymptotes” when graphing.

2.

Use (STYLE) to select the Thick style for y2 as
indicated in (1.11.2).

Then select (GRAPH) to see the graphs of both y1
and y2 in (1.11.3), in which y1 is graphed in Line
style and 2 is graphed in Thick style. You may want
to experiment a bit with the other styles before
proceeding to the next section.

§12 - Introducing (TRACE)

1.

With the display as in (1.11.3) select (TRACE) to
obtain (1.12.1).

Flati Flotz Plot:
~olBxE
SuZB23+1

FIRFE HIND

200 TRRCE GRAFH

ALL+ § ALL- BSTYLE

(1.11.2)

| wixd= | WIND § 200M ETRACE IGRAFH K

(1.11.3)

v=i

(1.12.1)

2. The 1 in the upper right-hand corner indicates you Note: Be careful throughout the
are tracing along the y1 curve. Press the 7] key. You  7emainder of this section not to trace
see that we are now tracing along the y2 curve, and beyond xMin = -2 or xMax = 4 since
that (1, 3) is a point on this curve. doing so will make the TI-86 resize
the viewing window. If by mistake
you do this, then change the viewing
window back to [-2, 4, 1] x [-4, 16, 2]
before proceeding.
3. Use the [{] and [»] arrow keys to show that the point
(2,5) is on y2. See (1.12.2).
(1.12.2)
4. Then switch to y1 by pressing 5] to see that the
point (2, 4) is on y1. See (1.12.3).
(1.12.3)
12 USING THE TI-86, CHAPTER 1 © TEXAS INSTRUMENTS INCORPORATED



Getting Started and Graphing Fundamentals (Continued)

5.

Continue to trace along 1 until you get as close as
possible to the point of intersection of y1 and 2 in
the first quadrant. See (1.12.4). In §19 we will see
how the Trace mode can be used to conveniently
evaluate functions at user-defined a-values.

§13 — Using (ZIN)

1.

]

With the display as in (1.12.4) press and select
(ZOOM). Then select (ZIN), the zoom-in feature of
the TI-86. The resulting display in (1.13.1) is almost
exactly like (1.12.4) except for a slight change in the
y-coordinate.

However, there is one other important difference.
The cursor located at the point indicated in (1.13.1)
is now a free-moving cursor. To see this, use the
four arrow keys to move the free-moving cursor to
the point shown in (1.13.2).

However, we really want the free-moving cursor to
be at the location shown in (1.13.1), so move it back
there before proceeding. Then press to have
the TI-86 zoom-in on the graph at the free-moving
cursor point. See (1.13.3).

Press to zoom-in again. Then press
and select (TRACE). Trace along 1 until you come
as close as possible to the point of intersection. See
(1.13.4).

Then switch to 2 by pressing the [+] key. See
(1.13.5). The results indicate that the point of
intersection is (2.41, 5.83) correct to a two decimal
place accuracy in both the x and y coordinates. Of
course, we could continue to zoom-in to get even
better estimates of the intersection point. In Chapter
2 we will see how to use the GRAPH MATH menu to
find the intersection point in an easier and much
more accurate manner.

(1.12.4)

(1.13.1)

(1.13.2)

(1.13.3)

(1.13.4)

(1.13.5)

\

%=z, 3B0952381 =B BEEIZHZHOY

y

x=2.3B08E2381 ¥=E.6774193ENE

y

x=1.23B0852381  w=11 4B:B70568

y

x=2.3B08952281 »=E 6774192548

\

x=2.4i2E904762 w=E BZEO0iPi4B

\

x=g. 4136904762  w=E.BE7:B085ZY4
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Getting Started and Graphing Fundamentals (Continued)

§14 — Understanding the ZOOM Factors

Press and select (WIND) to see how the
zoomr-in procedure changed the window values. The
viewing window obtained should be similar to but
not necessarily the same as that shown in (1.14.1).

A simple calculation yields xMax — xMin = 0.375.
Before we started the zoom-in procedure, xMax
was 4 and xMin was -2, a difference of 6. Now
6/0.375 = 16, and since we zoomed in twice, it
appears that each zoom-in resulted in a 4-fold
magnification in the x-direction. A similar
calculation shows the same to be true in the
y-direction. To verify this is the case, select
(ZOOM), press [MORE], and select (ZFACT).
See (1.14.2). These are the default zoom factors. You
can, of course, change them, but for most
applications the default zoom factors are best.

§15 - Using (ZSTD)

1.

2.

Now select (ZOOM) and then (ZSTD) to obtain
(1.15.1), the graphs of y1 and 2 in the standard
[-10, 10, 1] x [-10, 10, 1] viewing window.

Verify the viewing window by selecting (WIND) to
obtain (1.15.2).

§16 — Combining Functions

(1.14.1)

(1.14.2)

(1.15.1)

(1.15.2)

WINDOW
xMin=2. 193452328095
xMax=2.568452328895

#5cl=1
uMin=5.85241935424
giax=6, 38241935454
JaScl=2
I¥Co= THiND T 200M T TRACE IGRAFPH >

Z00M FACTORS
xFact=4
JFact=4

ICo= THIRD T 200M DTRACE IGRAFHF

Moo= THiND ; Z00M T TRACE IGRAPHF

WIMOOW
xMin=-18
=Max=18
x5cl=1
JMin=-18
JMax=18
JaScl=1
I to= T HiND 1 200 I TRACE IGRAFHF

1. Select (y(x)=) and press the down arrow until y3= \g?éx?m Plots
appears. Now type in y1 + 2 by pressing (y) 1 [#] (y) NoZEZx+1
2; that is, select {y), press 1], press [+], select (y), Ve 3BYl+aZ
press [2]. See (1.16.1).
|_ WIND  Z200M TRACE GRAFH
X DELF ISELCT
(1.16.1)
2. Then select (GRAPH). Note that y1, 2, and y3 are
graphed in sequence. See (1.16.2).
(1.16.2)
14 USsING THE TI-86, CHAPTER 1
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Getting Started and Graphing Fundamentals (Continued)

§17 — Using (SELCT)

1. Select {(y(x)=) to obtain (1.16.1). If necessary, use
the up and down arrow keys to move the blinking
cursor to the y1 line. Choose (SELCT) to obtain
(1.17.1).

2. Note that the = after y1 is no longer highlighted.
This means that 1 has been deselected for
graphing. Select (SELCT) again, and note that the =
after y1 is again highlighted. Now use (SELCT) and
the up and down arrow keys to select only y3 to be
graphed. See (1.17.2).

3. Then select (GRAPH) to obtain (1.17.3), the graph
of ¥3 in the standard [-10, 10, 1] x [-10, 10, 1]
viewing window.

§18 — Using (EVAL)

1. From the graph screen we can use EVAL to
conveniently evaluate graphed functions for values
of x between xMin and xMax. We illustrate by
evaluating y3 at x = -2 and x = 3.5. With the display
asin (1.17.3), press and select (EVAL)
to obtain display (1.18.1).

2. Then press [[)] [2] to obtain (1.18.2).

3. Then press to obtain (1.18.3). We see that
y3=1whenx = -2.

4. With the display as in (1.18.3) press [3] [[] [5]
to obtain (1.18.4). We see that y3 = 20.25 when
x = 3.5. We can continue using EVAL in this fashion
to evaluate y3 for any x-value between xMin and
xMax.

(1.17.1)

(1.17.2)

(1.17.3)

(1.18.1)

(1.18.2)

(1.18.3)

(1.18.4)

Floti Flotz Flots
sdl=xe
SoZB2x+1
Sy3lgl+g2

FIRFE WIND  200M TRACE GRAFH
% u INSF B DELF RSELCTH

Floti Plotz Flot
sol=xe
2=+
w38yl 4?2

FIFFE WIND  200M TRACE GRAFH
DELF WSELCTH

wixd= U WIMD 8 200 ETRACE AGRAFH B

/

E

ol

Eval =x=0
EVAL T STFIC I RCFIC

Tl

Eval x=-2

| EVAL § STFIC § RCFIC

T

sl

T

%=-2 v=i
/ |
X=3.E f!-':EEI.ES
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Getting Started and Graphing Fundamentals (Continued)

§19 - Evaluating Functions Using the TRACE Mode

A second convenient way to evaluate graphed functions at x-values between xMin and xMax from
the graph screen is to use an important feature of the TRACE mode. We illustrate by again evaluating
y3atx =-2andx = 3.5.

1. With the display as in (1.18.4), press to obtain . \ / 3

(1.17.3), and then select (TRACE) to obtain a
display similar to (1.19.1).

X=EMI20624921  lw=20.47BE3YY4L7

(1.19.1)

2. Then press [ [2] to obtain (1.19.2). Finally, press \ / 3

to obtain (1.18.3) again. Similarly, with the

display as in (1.18.3), press 3] [1] to obtain
(1.18.4) again.

X= 2

(1.19.2)

§20 - Evaluating Functions from the Home Screen

We can also evaluate functions from the home screen. Unlike evaluation from the graph screen, from
the home screen we can use an x-value which is not between xMin and xMax. We illustrate by
evaluating y1 and y3 at x = 11.5.

1. Return to the home screen by pressing [auiT] and 11.59x 11.5
clear the display by pressing [CLEAR]. Then press 11.5 ul :
[STO®] [x-VAR] [ENTER] and then [2nd] [alpha] y 1 to 132.25
obtain display (1.20.1). We see that y1 = 132.25 when
=115,

(1.20.1)
2. Next press [alpha] ¥ 3 to obtain (1.20.2). 11.5%x 1 =
Thus, y3 = 156.25 when & = 11.5. i )
132.25
o3
156.25
(1.20.2)

3. An alternative technique is to enter and execute the 91¢11.92 —_—
entry lines y1(11.5) and ¥3(11.5), respectively as g3c11.5) :
shown in (1.20.3). 156.25

(1.20.3)
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Getting Started and Graphing Fundamentals (Continued)

§21 - Using the FORMAT Graph Menu

In §11 we used the STYLE menu to change the appearance of a graph. We can further change the

presentation of a graph by using the FORMAT graph menu.
1.

§22 - Deleting Functions from the Graph Editor

From the home screen, press to again obtain
(1.17.3). Then press and select (FORMT) to
obtain (1.21.1), the default graph format settings.

Use the arrow keys to move the blinking block to
GridOn, and press to obtain (1.21.2).

Next move the blinking block to LabelOn, and press
to obtain (1.21.3).

Then select (GRAPH) to obtain (1.21.4), the graph
with the new format settings shown in (1.21.3). You
might want to experiment with other graph format
settings at this time. However, in the course of our
work in this book we will have little occasion to
deviate from the default graph format settings.
Before proceeding to the next section, change the
graph format settings back to the default settings
shown in (1.21.1).

(1.21.1)

(1.21.2)

(1.21.3)

(1.21.4)

B PolarGC
CoordOff

i _PolarGC
Drawlot
106G

wx)= 8 WIND § 200 NTRRCE IGRAFH k

E PolaPGE
CoordOff

IGo= THiND T Z00M T TRACE TGRAFHE

In this section we see how to delete functions from the (y(x)=) graph editor.

1.

With the display as in (1.17.3), select (y(x)=) to
obtain (1.17.2). If necessary, move the blinking
cursor to the y1 line. Select (DELF) to obtain
(1.22.1) which indicates that y1 has been eliminated
from the graphing editor (in fact, from the machine
memory).

Continue to select (DELf) to delete the remaining
two functions y2 and y3. See (1.22.2).

(1.22.1)

(1.22.2)

Floti Flotz FPlots
SgZ=2w+1
o3l a2

X HIND
% v INZF

200 TRACE GRAFH
DELF BSELCTPH

Flotl Flokz Flotz

sdl=

200 TRACE GRAFH
DELF BEELCTH

HIND
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Getting Started and Graphing Fundamentals (Continued)

§23 - Equalizing Length of Units on x and y Axes

1. An equation for the upper half of the circle with

center (0, 0) and radius 7 is given by y =149 - 2" .
Enter this function as y1 in the graphing editor as
shown in (1.23.1)

2. Graph in the standard [-10, 10, 1] x [-10, 10, 1]
viewing window as shown in (1.23.2). The graph in
this viewing window does not look like the graph of
a semicircle because the length representing one
unit on the z-axis is not the same as the length
representing one unit on the y-axis. In fact the ratio
of the length to the width of the graph display is
about 1.7 to 1.

3. The (ZSQR) option allows us to adjust the viewing
window so that a unit on the x-axis and a unit on the
y-axis have the same length. To access (ZSQR),
select (ZOOM), press [MORE], and select (ZSQR). You
obtain (1.23.3). Note: In (1.23.3), the graph of the
semicircle is incomplete. This is due to the fact
that (=7, 0) and (7, 0) are not pixel points in this
viewing window, and thus (-7, 0) and (7, 0) are
not among the points plotted in obtaining the
graph.

4. Select (WIND) to see how the window settings have
been changed. See (1.23.4). A quick calculation
shows that the ratio of (xMax — xMin) to
(yMax — yMin) is about 1.7 to 1 as expected.

5. With the display as in (1.23.4), use the [+] key to
scroll down the window until you obtain (1.23.5).
Note the xRes setting at the bottom of the window
screen. The xRes setting affects the graphing
resolution and is the subject of the next section.

(1.23.1)

(1.23.2)

(1.23.3)

(1.23.4)

(1.23.5)

Floti Flotz Flots
~gl1BI(49-xz2)

FIRFE LWIND  200M TRACE GRAFH
x v INZF 0 DELF NSELCTR

i

wixd= B WIND § 200 FTRACE BGRAPH k

N

wixi= WING DTSN TRACE GRAFH

WINDOL
®Min=-16.99708674487
xMax=16.9978674487
®x5cl=1
JMin=-18
JMax=18

JuScl=1

Iei0= T WIND T 2000 T TRACE IGRAFH k

WINDOW
TxMax=16.9970674487
x5cl=1
gMin=-14
dJMax=18
uScl=1
*Res=1

[oCo=THIND T Z00M TTRACE IGRAFH K
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Getting Started and Graphing Fundamentals (Continued)

§24 - Understanding the xRes Variable

The xRes variable in the WINDOW editor can be any integer from 1 through 8. The default value
which we have used until now is 1. When xRes = 1, functions are evaluated and graphed at each pixel
along the x-axis. When xRes = 8, functions are evaluated and graphed at every 8th pixel along the
x-axis. Large values of xRes speed up the graphing process, but the graph's resolution may suffer. An
example is illustrated by (1.24.1) and (1.24.2), which both give the graph of y = sin(x) in the viewing
window [0, 40, 10] x [-1.5, 1.5, 1]. The default value of 1 is usually the best choice, and we will have
only a few occasions in Chapters 5 and 6 where an xRes setting other than 1 will be used to speed up
graphing.

1. In(1.24.1), xRes = 1;

l vix)= I HIND I 200M ITHHCE IGERHIF
(1.24.1)

2. andin (1.24.2), xRes = 8. Note the obvious loss of I
graphing resolution in (1.24.2). A f\l - f‘\ " /\. 5

VVVV VY

' vix)= | WIND | 200/ D TRACEIGRAFHE

(1.24.2)
§25 — Memory Management

In §1 we briefly visited the MEMORY menu when the calculator was reset to its factory default
settings. We close this chapter with a little excursion in memory management on the TI-86.

1. From the home screen, press [MEM] to access the “EHLFRE%BEE’ ééEh‘ 8
MEMORY menu as shown on the bottom line of | IST 39 UEE; g
: ‘ MATR B ST
(1.1.1). Then select (RAM) to obtain (1.25.1). AT 19 2IRN 2
PRGM 38 GDB 5]
PIC 5]
%At ToELETTREZETT oL TcirEnt

(1.25.1)

From this screen we see that there are 98113 bytes of memory available, and we also see how many
bytes of memory are being used for the 11 different types of variables. Of course it is highly unlikely
that your RAM screen will have exactly the same memory numbers shown in (1.25.1), since in the
course of the 25 sections of this chapter you have undoubtedly done a little experimentation along the
way.

2. Over a period of time, the variables you use tend to DELETE
accumulate and use up valuable memory space.
Thus, it is a good idea to occasionally visit the
MEMORY menu of the calculator and eliminate
variables you no longer need. This deletion of
variables is accomplished as follows. With the (1.25.2)
display as in (1.1.1) or (1.25.1), select (DELET) to
obtain (1.25.2).

AL T REAL T cPLe T LisT TVECTRE
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Getting Started and Graphing Fundamentals (Continued)

3.

o

The bottom menu line allows you to visit any of the
11 types of variables individually or to view all of
them at once by selecting (ALL). Since we have not
introduced many variables in the course of this
chapter, select (ALL). This results in a display
similar to (1.25.3).

In (1.25.3) we see that the triangular indicator P> is
beside the variable N, which is using up 17 bytes of
memory. (Recall that the variables N, P, and R were
introduced in the work we did on the compound
interest formula.) Use the [5] cursor pad key to
move the P indicator to P as shown in (1.25.4)

Then press to obtain (1.25.5). We see that
pressing immediately deleted the variable P
from memory. Other variables are eliminated in the
same fashion; namely, move the P indicator to the
variable you want to delete, and press to
delete that variable. Clearly, you must be careful
when deleting variables since an inadvertent press
of can zap a variable you do not want to
delete.

As shown in (1.25.6), we have also eliminated the
variables N, and R. Unlike the other variables, the
variables xStat, yStat, and fStat cannot be deleted
from memory because they are system variables.

Verify this by pressing when the triangular
indicator is beside xStat, yStat, or fStat.

DELETETALL
T 17 REAL
P 1> REAL
B 17 REAL
Fstat 15 [IaT
J 17 REAL
XStat. 1% CI5T
| FAGEL IFAGET
(1.25.3) _
DELETETALL
H 17 REAL
VP 1% REAL
R 1% REAL
fotat 15 LIsT
XStat 1< PEEL
> =1
\FAcesIFaGerT 1T 1 1
(1.25.4)
DELETETALL
H 17 REAL
bR 17 REAL
fstat 13 CI5T
5 17 REAL
XStat 1% (IoT
o 17 REAL
|[FRGELIFRGET
(1.25.5)
DELETETALL
bfStat 13 LIST
0 17 REAL
XStat 15 CI5T
g 17 BEAL
a1 14 Edl
wotat 13 LI5T
lP‘ﬂGE-‘- lFHGETI I I l
(1.25.6)

Although we seldom find it beneficial to clear the ENTRY storage area, it can be cleared by typing or

pasting the command ClrEnt on the home screen and pressing [ENTER]. See the menu line in (1.1.1) or
(1.25.1).

As you have probably experienced during the course of this chapter, when there is no activity on
the TI-86 for about 5 minutes, the machine turns itself off. When the calculator is turned back on after
such an automatic shutdown, it is in exactly the same state it was before shutting down. Thus, if a
graph was being displayed when automatic shutdown occurred, then that same graph display will
reappear when the calculator is restarted. Similarly, if the calculator is turned off by pressing
[0FF], then all settings and memory are retained. However, when restarted after a manual shutdown
the initial display will always be the home screen as it was when last used before the shutdown.
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© TEXAS INSTRUMENTS INCORPORATED



Getting Started and Graphing Fundamentals (Continued)

Exercises

L.

Recall that the horizontal distance Ax between two adjoining pixels on the TI-86 is given by
Ax = (xMax — xMin)/126 and that the vertical distance Ay is given by Ay = (yYMax — yMin)/62.

(a) Find a viewing window in which each horizontal pixel movement is 1 unit and each vertical
pixel movement is 1 unit.

(b) Find a viewing window in which each horizontal pixel movement is 3 units and each vertical
pixel movement is 5 units.

Graph yl =(x - {1,2,4})2 in the viewing window [-10, 10, 1] x [-10, 10, 1], then experiment with

(TRACE). Do the same with y2 =" —{1,2,4}. Note that the set brackets can be found in the LIST
menat.

Graph y1 =sin(126 ) in the viewing window [1, 1, 0.5] x [-2, 2, 1]. Then graph y2 = sin(125 )
in the same viewing window. Explain the results.

In each of the displays below find a viewing window which makes the graphs of y1 = x* and
y2=0.01e"""" look like the display.

y2 ' vl

it
(%]

— jr‘"
(@) (b) (©)

As was done in §6, use the TABLE feature to tabulate how $800 invested at 5.5% annual interest

compounded monthly grows each year. In what year does the original investment become
doubled?

In each of (a) and (b) below, graph the indicated function in both the Line style and the Dot style.
In each case specify which style gives the best representation of the graph.

(a) yl=sin(10x) in the viewing window [-3, 3, 1] x [-1, 1, 0.5].

(b) y2=int(x) in the viewing window [-5, 5, 1] X [-5, 5, 1]. The function int is the greatest
integer function and is accessed by pressing [MATH] {(NUM) {int;).

3x° -x+5
x°+4
Graph y1 and %2 = 3 in the standard viewing window, and use the trace feature to evaluate each
function at & = —7 to see that, in fact, y1 intersects the horizontal asymptote at the point (-7, 3).
Proceed to give graphical evidence of this intersection as follows. Access the zoom factors as

It is not difficult to see that the function y1 = has a horizontal asymptote at y = 3.
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explained in §14, and change xFact to have value 1, leaving the value of yFact at 4. Return to the
graph and, with the cursor very near (-7, 3), select {ZOOM) (ZIN) and press [ENTER]. Wait for the
zoomi-in to finish and press again. This causes another zoom-in. Wait for it to finish and
press one more time. The outcome should be a screen similar to the image below.

—_—

|| o= | WIND | 200M :TRRCE TGRAFAS

NOTE: Before proceeding to Chapter 2, be certain to reset xFact to 4.
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