Graphing on the TI-85/86 for College Algebra

and then possibly connecting them with lines.

Example#2:More detailed explanation with vy =
1.
2.

3.

4.

5.

6.

Your screens may look a little different then the ones shown.

The calculator has the ability to approximate the graphs of functions by plotting 127 points

The following screens are from
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the TI-86.
Basics
Example#l:Just getting a graph of y = %2,
1. Start from the home screen.
2. Enter the graph menu.
Press GRAPH.
3. Go to the function editor.
Press Fl:y(x)=
If any other qu.CthI'lS are there, press F4ZDELf Mo Trome Teoor TirnccTararns
repeatedly until they are gone. The functions o T T
can also be turned off with F5:SELCT. g 1BxE
4. Enter the function as yl.
Type Fl:x x2.
5. Graph the function in a standard window. Z00M TRACE GRAFH
. P » | IMzF | DELF DSELCTH
Press EXIT F3:ZO0M F4:ZSTD and wait.
6. Press EXIT to return to the home screen.

2|1x-10|-15
Start from the home screen.

Enter the graph menu
Press GRAPH.

Go to the function editor.
Press Fl:y(x)=

If any other functions are there, either
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a) delete them by putting the cursor on them and
pressing F4:DELf.
b) deselect them by putting the cursor on them one by one and pressing F5:SELCT until

the

By deselecting them,
selected later with the same process.
saves memory and keeps the function editor cleaner.

Enter the function as yl.
Type 2 2nd MATH F1:NUM F5:abs ( EXIT Fl:x - 10 ) -
Set the viewing window.

Since the calculator can only graph by plotting points,
tell it what part of the xy-plane you want to see.

In the previous example, we used the standard viewing window,
[-10,10] by [-10,10], this means x=-10 along the left side of the
screen, x=10 along the right side, y=-10 along the bottom, and y=10
along the top. Let's go ahead and do this and see what happens. So
press EXIT F3:ZO00M F4:ZSTD. ZSTD stands for "zoom standard".

All we see 1is a line. But, the equation isn't linear, y=mx+b. Thus,
the graph can't be a line! Therefore,
Enter the window setup.

On the TI-85 press F2:RANGE or on the TI-86 F2:WIND. Referred to from
now on as F2:RANGE/WIND.

Here we see the settings for the viewing window.

sign is not reversed.

15.

you have to

xMin: left edge. x's minimum value.

xMax: right edge. x's maximum value.

xScl: distance between scale markers on the x-axis.
yMin: bottom edge. y's minimum value.

yMax: top edge. y's maximum value.

yScl: distance between scale markers on the y-axis.
xRes: (TI-86 only) leave set to 1.

they stay in the calculator but are not graphed and they can be
On the other hand, deleting unneeded functions

Flotl Flotz Flots
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we need to adjust the window manually.

[0 THIND T Z00m T TRACE NGRAFA

Now we need to think about the shape and location of the graph. Well the shape of the

basic graph y=|x| is a vee opening up and the sharp turn,

The "-10" moves the graph to the right 10 units.

units. This puts the vertex at the point (10,-15),
Also, the "2" vertically stretches the graph by a factor of 2.
Therefore, we must make sure that the point (10,15) is in the window.

window to [-10,20]by[-20,10].

Press Y to skip xMin since it's already -10.
Type 20 ENTER for xMax.

Press Y to leave xScl at 1.

the vertex,
The "-15" moves the graph down 15
outside of the standard window.

at the origin.

So let's set the



Type (-) 20 ENTER for yMin. WIHDOW
That's all I need to do since yMax is already 10. im;ﬁi%a
7. Graph the function. woel=1
gMin=-28
Press F5:GRAPH. wblax=18
Now we can see the "complete graph". We can never truly see the rﬁ%gﬁﬁﬁTﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁ
entire graph because it keeps going up without stopping. But, we S
can see the characteristic shape of the graph, a vee. .,
Zooming
Example#3:Zooming in and out. LECEE CIT B L ETE
1. Graph y = x°-4x in the standard window. / /
2. Enter the zoom submenu.
Press F3:ZOOM £ £
3. Select zoom-in. ! /
Press F2:ZIN. wixs= 1 LMD 1 20001 1 TRACETGRAFHE| |*=t vzt
4. Set center of zoom.
At the center of the screen there will be a /f / /
flashing pixel (dot) which is another cursor. You A
can move this point with the cursor keys. Go
ahead and move it around some. Note, the current o Y - -
value of x and y are displayed at the bottom of
the screen. When you're done, move the cursor back to the origin so that we can zoom-in
on the origin. When ready, press ENTER and wait for the graph to regraph.
5. At this point, the calculator is waiting for you to reset the center to zoom-in again. But,
I want to zoom-out next, so press EXIT to bring the zoom sub-menu back up.
6. To zoom back out, press F3:ZOUT. Again the calculator waits for you to set the center of

the zoom. Since I want to zoom-out from the origin,

press ENTER and wait for the graph.

Example#4:Zoom fit.

1.
2.

\ |

Graph y:x2—20 in the standard window.

You can tell you don't have the complete graph
because it disappears off the bottom of the screen
and then reappears.

[i= Trine T z00m T TRACE GRAFAE

[-10,10], press F3:ZOOM MORE
The calculator will try to adjust yMin and yMax to
the screen. When it's done, press CLEAR to remove the
see the bottom of the graph. You can press EXIT EXIT

see the new window settings.

To see the complete graph on the interval
F1l:ZFIT and wait.
fit the graph on
menus SO you can
F2:RANGE/WIND to

Moving around the screen

WIND IFTTEN TRACE GRAFH
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ZFIT

Example#5: Just moving the cursor.
1. Graph y=(x—2)3 in the standard window.
2. From here you can call up a cursor by pressing any ,/ +J/
cursor key. For instance, press 4. Note that a [
flashing pixel and crosshairs appears. Press and T T | e o e
hold 4 and then P for a few seconds to see it
better. Also, note that the coordinates of the cursor appear at the bottom of the screen.
3. Now try to put the cursor on the x-intercept using the cursor keys. What are the problems
with doing this?
The first problem is that there are seven points (pixels) of the curve
on the x-axis. (explained in next example) ‘/
The second problem is that we can't put the cursor at the point (2,0) ;
which we know is the x-intercept by examining the function. To
understand this, first realize that there are 127 columns of pixels Eﬁ%%%%?ﬁﬁﬁ%ﬁﬁﬂﬁﬁﬁﬁ
on the screen. The center column is at x=0. The right column is at
x=10, And the left column is at x=-10. This is because of the window settings. Since
there are 127 columns, there are 126 spaces between the columns. Thus, the distance
between the columns is [ 10 - (-10) ]1/126 = 10/63 = 0.15873015873. A similar situation is
caused when you move up or down from row to row.
4. Change the window to [-12.6,12.6]by [-6.2,6.2] and
regraph. / /
5. Now the cursor moves by 0.2 units it any direction. .

Therefore, we can move the cursor to the point
(2,0). But, the y-coordinate is Jjust the y-
coordinate of the cursor and not necessarily at a
point on the function.

[t THiND T Z00r TTRACE TGRAFA
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Example#6:Tracing.

Eval function
Example#8:Evaluating a function at a value of x.

1.
2.

3.

1. Graph y=(x-2)3 in the standard window again. 1
2. Enter trace mode. ‘/ ‘/
Press F4:TRACE. A flashing X ,the cursor,

appears. (- [

3. Move the cursor along the function with <« and P. 120 =8 1=206F4SE06E5 =2 SEIS1ABE "4
Note the cursor stays on the function. When more than one function is graphed, 4 & V
switches between them.

4. Move the cursor to the seven pixels of the curve on the x-axis. The y
value at the bottom of the screen is now the y-coordinate of not only Uj
the cursor but also a point on the function. Now we can see why the
seven points are plotted on the x-axis. Their y-coordinates are so [ﬁ
close to zero that the calculator rounded to the same pixel as the - -
x-axis for graphing.

5. Move the cursor to the point where the y is closest to 0. Notice that you'll never get y to
be 0. Why?

6. Now try the window [-12.6,12.6]by[-6.2,6.2]. What happens now? Warning: you will have to
exit trace mode to do this by hitting EXIT. Then, remember to return to trace mode.

Format

Example#7: Changing the format of a graph.

1. Graph y = x? in the standard window.

2. Go to the second page of the graph menu by pressing \ j \ j
MORE .

3. Enter the format screen by pressing F3:FORMT.

4. You now have a screen similar to the mode screen. o= T inn o0 LTRReE [GEATHM

5. RectGC PolarGC: leave set to RectGC.

6. CoordOn CoordOff: Leave set to CoordOn

7. DrawLine DrawDot: Remember at the beginning of this handout I said that
the calculator plots 127 points then possibly connects them with
lines. Here is where you can set whether it draws the connecting lines
or not. To see what I mean, change the setting to DrawDot by pressing
Y ¥V P ENTER. Now press F5:GRAPH. Do you see the difference? These are
the only points that are definitely on the function though
approximated to the closest pixel. The rest were just approximating
the curve with lines. Go back to the format screen and change the O
setting back to DrawLine. Lot THIND T 200 TRACE IaRAPY

8. SeqgG SimulG: Leave set to SeqG. -

9. GridOff GridOn: Leave set to GridOff.

10. LabelOff LabelOn: Do your want your axes labeled as x and y?

Graph y=x3—5x+l in the standard window.

Evaluate y at x=3.
Press MORE MORE F1l:EVAL.
pressing 3 ENTER.

Read the value of y across the bottom of the screen.

Enter the value for x by

Thus for y=x3—5x+l, y=13 when x=3.

w1z




The Graph menu explained:

y(x)= to enter the function editor and sub-menu.
X to type the variable x (the x-VAR key can also be used).
y to type the variable y.

INSf to insert a function's name that was deleted back into the list. For example, if y2 is
missing between yl and y3, putting the cursor on y3 and pressing F3:INSf will insert
a blank y2 into the list.
DELf to delete a function from the list.
SELCT to select or deselect functions for graphing. Only those functions whose "=" is
reversed will be graphed.
ALL+ to select all functions listed.
ALL- to unselect all functions listed.
STYLE (TI-86 only) to change the graph style to help distinguish between functions' graphs.
RANGE to enter the window editor.
or WIND
ZOOM to change the window in certain ways.
ZIN to zoom-in on a set point. (see ex.3 above)
ZOUT to zoom-out from a set point. (see ex.3 above)
ZSTD to set the viewing window to [-10,10]by[-10,10]. (see ex. 1&2 above)
ZPREV to return to the previous window settings.
ZFIT to fit the graph on the screen with out changing xMin and xMax. (see ex.4 above)
ZSQR to adjust xMax & xMin so that the graph is proportional. (see ex.l16 below)
ZDECM to set the window to [-6.3,6.3]by[-3.1,3.1] which sets the distance between both
columns and rows to 0.1 units.
ZOOMX to zoom out horizontally leaving yMin and yMax alone.
ZOOMY to zoom out vertically leaving xMin and xMax alone.
ZINT to set the window to [-63,63]by[-31,31] which sets the distance between both columns
and rows to 1 unit.
the rest aren't needed for college algebra.

TRACE to move along the curve. (see ex.6 above)
GRAPH to graph the function.
MATH to perform some mathematical operations.( Explained in later handouts. )

LOWER (TI-85 only) set lower (or left) bound.
UPPER (TI-85 only) set upper (or right) bound.
ROOT to find a real zero(x-intercept) of a function.
fMIN to find a relative (or local) minimum.
fMAX to find a relative(or local) maximum.
ISECT to find the intersection of two graphs.
the rest aren't needed for college algebra.
FORMT to enter the graph format screen. (see ex.7 above)
STGDB to store a graphical data base.
RCGDB to recall a graphical data base.
EVAL to evaluate the function at a value for x. (see ex.8 above)
the rest aren't needed for college algebra.

Piece-wise functions and Booleans.

Before we go to an example, let's examine a common mistake by students when trying to use
the calculator to solve inequalities such as 3x+2<5. Solving by hand will get that x<1. But
many students having discovered the test menu, try to enter the inequality on the command line
by typing 3 x-Var + 2 2nd TEST F2:< 5 ENTER. What happened? Either you got 0, 1 or an error.
This is because of two things. First, the variable x is almost always defined to some number
as a remnant of the last graph. If it's not defined, you got an error. To see the value of x
type x-Var ENTER.

The second reason is that the "<" came from the TEST menu. Implying that it was meant for
testing variables not solving inequalities. By testing a variable, I mean plugging the value
of x into the inequality and comparing the sides. For example, set x to 4 by pressing 4 STO»
x-Var ENTER. Then retype the inequality.

You will get "O0" as the result because x=4 leads to "14<5" which is false, and the
calculator assigns the value of 0 to false statements. What would a value of x=0 cause the
inequality to return?

Thus, entering inequalities on the command line results in 0 or 1 depending on whether the
statement is false or true respectively assuming that x is defined. Statements that are
assigned a value of 0 or 1 depending on whether they are false or true are called Booleans,
and can be used to graph piece-wise functions.




Example#9: Graphing a piece-wise function defined on all reals.

x+1 , x>0 R&Xﬁff#!,f’f
For f(x) = { %2 , x<0
Go to the function editor.  ICTRREN WETTITO IR BT [Ty

2. Enter (x+1)(x>0)+(x2)(x§O) for yl.
How does this work?
When x<0, (x>0)=0 and (x<0)=1.
Thus when x<0, yl=(x+1)*0+(x2)*1=x2.
While x>0, (x>0)=1, (x<0)=0 and yl:(x+l)*l+(x2)*O:x+l.
3. View the graph in the standard window.

Example#10: Graphing a function with a domain restriction.
For f(x) = %3 , x>1 /
1. Go to the function editor.
2. Enter (x73)/(x>1) for yl.
This will work because when x>1, yl=(x"3)/1=x"3. And when x<1,
y1=(x"3) /0 which is undefined so the calculator won't graph a point [Ez=THNDIZ00M I TERCETGEAFAH
for that x.
3. View the graph in the standard window.
Note the difference between what does happen at (1,1) and what should happen.

Graphing Oddities.

Example#ll:Heart beat?

1. Graph y=(2x-3)/(x-2) in [-20,20],[-10,10]

2. What happens at x=27? b

3. Compare this to the same graph in a standard window.

4. What should the real graph look like? Remember how the calculator graphs
functions. erte= ThiRD Tenne T ThacE ToRAFA

Example#12:Missing graph.

JE', x>0 in the standard window.
1. Graph y = 3, x<0
Using y1=3(x<0)+ (¥x) (x>0)
2. What happened to the left side of the graph?

This oddity comes about because the calculator can only graph
strictly real numbers. And when for example x=-1, using the
calculator's notation of a+bi =(a,b) ,
y1=3(1)+(0,1) (0)=3+(0,0)=(3,0)+(0,0)=(3,0) which the calculator sees
as a complex number, and thus won't graph it. I T T 200 TTRACE TGRAFRY

3. Change yl=3(x<0)++ (x(x>0)) and graph it.
4. Why does this work?

Example#13:Too much graph.
1. Graph y=2| fv - = -1| by hand.

Graph yl=2abs (¥ (x-2)-1) in the standard window. _hhﬁﬂﬁhﬂh““kd#ﬁa*’ el

2.

3. What's the difference?

4. The difference is the calculator didn't know we
wanted to work strictly in real numbers at all EIFE BT ETTT 677 LR EIE R I T S
steps. Thus, we took the domain to be {x|x>2}. But, since the calculator knows how to
take the absolute value of a complex number, it did and got real numbers for yl. So it
graphed them.

5. The only fix I know is ylz(2abs(J(x—2)—l))/(xz2).

Example#l4:Almost a line.
1. Graph yl:(xz—l)/(x—l) in the standard window.
2. What does the graph look like? Is that the actual

graph?
What is the domain of y17? E
Change the window to [-12.6,12.6]by[-6.2,6.2]. = T ine o008 LTRacE IoRara s

What's the difference? Look closely.
Remembering how the calculator graphs, why is there a difference?

o U W



Example#15:Bold axis.

1. Graph y=x? in the window [-100,100] by [-
2. The x-axis and y-axis are dark because xScl=yScl=1.
Thus, the scale markers are right next to each

other.

100,100].

3. To correct this press F2:RANGE/WIND and change xScl = GEAFHE =

and yScl to 10.

4. Press GRAPH. Now the scale markers represent 10 units.

Example#16:Squeezed circle.

1. Graph yl=¢(25—x2) , the upper semi-circle of radius 5, 1in the standard

window.

2. Notice how it's squeezed. This is because the view screen is wider than
it's high and in a standard window both x's & y's range from -10 to

10 causing the graph to be squeezed vertically. 0= THIND 1 200 TTRACE DGEAFHE

3. Press F3:ZOOM MORE F3:ZSQR. The semi-circle will be regraphed in a

"square" window and will look more like a semi-circle. ff““\

4. Notice where the ends of the semi-circle
be?

Appropriate viewing window

are. Where are they supposed to

w1z WIND TN TRACE GRAFH

| 220k 2TRIG IZDECHEZD

An appropriate viewing window shows all of the characteristic parts of a graph. As in,

Function Shape Characteristic Parts

Linear line x and y intercepts.

Quadratic parabola the vertex.

Gen. Polyn. the x-intercepts, relative extrema, inflection points.
Abs. Val. vee the vertex.

Sg. Root Fn. half parabola the endpoint.

Cube Rt. horizontal S the inflection point.

(Inflection points are where the graph changes from curving up, like y=x2, to curving down,

like y=—x2

. For example, both y=x3 and y=ﬁb§ have inflection points at the origin.)

How do you determine an appropriate viewing window?
Examine the function by hand. The calculator is incapable of determining an appropriate
viewing window on its own. Therefore, you MUST be able to recognize the possible shape(s)
of the graph from the function's expression.



