0.2 Graphing Basics and Polynomial Functions

0.2.1 Basic Ideas for Graphing

Application problems, functions and equations may use variables other than x and y;
however, the calculator requires the use of z,y. Thus, carefully rename the variables, if
necessary, so you are using x and y.

The technique for graphing an equation involves the following steps.

Each of these will be discussed in the following examples. Choose the directions for your
particular calculator and work through each example, actually performing each step and
comparing your results with the picture given.

e Solve the equation by hand for y, if necessary.
e In graphing mode, enter the expression for .
e Select a good viewing window and graph the function.

e Make adjustments to the viewing window as needed to avoid lots of unused
“whitespace” on the graph.

Before we continue, let’s discuss the window settings and their meanings. We must enter
the following;:

e xmin and xmax are the leftmost and rightmost values to use on the r—axis.
If we enter xmin=—5 and xmax=3, we are saying to use xr—values between —5 and 3
inclusive for the graph. We indicate this on paper using [—5, 3].

e xscl refers to the units to use on the z—axis. If xscl=1, then each interval on the
r—axis is 1 unit. If xscl=5, then each interval on the r—axis is 5 units.

e ymin and ymax are the smallest and largest values to use on the y—axis.
If we enter ymin=—8 and ymax=>5, we are saying to use y—values between —8 and 5
inclusive for the graph. We indicate this on paper using [—8, 5].

e yscl refers to the units to use on the y—axis. If yscl=1, then each interval on the
y—axis is 1 unit. If yscl=5, then each interval on the y—axis is 5 units.

e xres refers to the pixel resolution. You may want to try various settings for xres and
see the difference.

When writing our information on paper, we indicate the viewing window by stating [—5, 3]
by [—8, 5], showing the z-values first. (Notice, we use closed intervals for z- and y-values,
not open intervals.) The xscl and yscl are assumed to be 1 unless otherwise stated.



0.2.2 Polynomial Functions

To graph a polynomial function, we will work through the following steps for each
calculator:

e Solve by hand for y, if necessary.

Polynomials are probably the simplest functions to graph on the calculator. Suppose
we have 522 4 42 — 2y = 1. In order to graph this, we must first solve for y. Do this
with paper and pencil now.

1

5
Did you get y = §x2 + 2z — 5?

e In graphing mode, enter the expression for y.
e Select a viewing window and graph the function.

e Adjust the window as needed.

For example, if we choose a viewing window of [—10, 10] by [—10, 10] for this
polynomial, we get the graph on the left which shows lots of unused “whitespace” on
the negative y—axis, and left and right on the x—axis. A better window would be
[—3, 2] by [-2, 6] which is shown on the right.

|\

A word of caution: The negative sign is not the same as the subtraction sign. The
negative sign is between the decimal point and the key. The subtraction sign
is the key above the key. If we try to interchange the negative and subtraction
signs, we get an error.

Try typing them one after the other so you can see 7--7
the difference. This picture shows “2 subtract negative 3”.
Notice the clear difference in the two signs.

TI-83 (see page 13), TI-89 (see page 15), TI-86 (see page 18).
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TI-83 Graphing Polynomial Functions

5 1
We want to graph y = 591;2 + 2z — 5

To start the graphing process, press . If any functions are left over from a
previous graph, put the cursor on each definition and press .

Flotl Floke Floks

e Enter the formula for y as yy, W ESS2HAE Y]
(do not type y =). The z—variable .,

is entered using the key W=

s

niy=

WWES

M=

e Select a good viewing window and graph the function. |.I.|I|"'|D|:||.l.|

To specify values for xmin, xmax, xscl ®min= -8
and ymin, ymax, yscl, press . AMEE=2
The values shown are left over from a previous ::'::5':-1=1
graph (so your values will look different than Ymin= -
the picture). The numbers here say we are going itz =1 88

Yecl=1

to display the graph of the function from xz = —8
Py b srap “rez=]

to z = 2 and from y = —50 to y = 100,
or a window of [—8, 2] by [—50, 100].

To change these values, we have some choices. We can use the standard window given
by the calculator, [—10, 10] by [—10, 10], or we can enter values of our own.

Let’s first look at the standard window. MEMORY
Press to see X
s2o0r Ik
v Zoom Out.
4: Z0ecimal
a8 2549 are
B: Z5t.andard
FlZTrig

Either use the arrow keys to move the cursor
down to 6:ZStandard and press ,
or just type 6. The graph displayed is:
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e Make adjustments to the viewing window as needed.

Notice all the whitespace (the unused area) to the left and right on the z—axis, and
on the negative y—axis on the graph. We can get a better picture of the graph by
changing our window.

Press . Notice it shows the [—10, 10] by [—10, 10] choices that we just used.

Let’s change the window settings to [—3, 2] by [—2, 6] to eliminate some of the unused
whitespace on our graph.

To change your window settings to |.I.|I|"'||:||:||.l.|

match those shown, do the following. AM1N= =3
AMER=2
#scl=1
Ymin= -2
\max=t
Yaol=]
Ares=1

With the cursor beside Xmin=, enter -3, and press .

Enter Xmax=2, and press .

Press to accept Xscl=1 as the desired value.

Similarly, enter the Ymin and Ymax values.

Press to see
1

5
the graph of y = 53:2 + 22 — 3

displayed in a window [—3, 2] by [—2, 6].

S

This graph shows off the polynomial function better than the standard window.
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TI-89 Graphing Polynomial Functions

5 1
We want to graph y = 591;2 + 2z — 3

To start the graphing process, press the green @ key and then .Ifa
t

function is left over from a previous graph, put the cursor on the function definition,

and press .

e Enter the formula for y as yy,

(do not type y =). The z—variable <FLET3
is entered using the key 3%;
. H i
directly under (Home]}. 4=
5=
9=
gl O a=Se @t 2 dw—1-2
FIHIN RAD AFFROY  FUNE

Press to indicate we have

finished the definition. Proofread to “FLOTS

= e cu —
be sure it is typed correctly. fa%;a’xz SRR R

l=| i
=
HE=
l=| i
Uy=
g2ixi=
HMAIM FAD AFFROR  FUMC

e Select a good viewing window and graph the function.

To specify values for xmin, xmax, xscl and ymin, ymax, yscl,

press @ and .

The values shown are left over from a previous poiz | e
graph (so your values will look different than mMin= -8,
the picture). The numbers here say we are going ﬂg}fﬁ
to display the graph of the function from z = —8 = _SE:
to x = 2 and from y = —50 to y = 100, Efggéﬂ

or a window of [—8, 2] by [—50, 100].

FMAIN EAD AFFROH FUMC

To change these values, we have some choices. We can use the standard window given
by the calculator, [—10,10] by [—10, 10], or we can enter values of our own.
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Let’s first look at the standard window.
Notice the menu across the top of the

window. Press m to see
coombec
ZoomSyr
ZoomStd
coomTrig
LZoomInt.

3
4
2
&
T
2

TYFE OF USE £3%14 + [ENTER] OF [ESC]

Either use the arrow keys to move the cursor S L NN T e
down to 6:ZoomStd and press ,
or just type 6. The graph displayed is:
HMAIW FAD AFFROW FUMC EATT

e Make adjustments to the viewing window as needed.

Notice all the whitespace (the unused area) to the left and right on the z—axis, and
on the negative y—axis on the graph. We can get a better picture of the graph by
changing our window.

Press @ and (F2 Window ). Notice it shows the [—10,10] by [—10, 10] choices that

we just used.

Let’s change the window settings to [—3, 2] by [—2, 6] to eliminate some of the unused
whitespace on our graph.

Fiz | Fir
: : Toels)2
To change your window settings to match }{:";ﬁi‘*_"%

those shown, do the following. HMER=Z.
#=cl=1.
dmin= 2.

JMax=
g=cl
HPres=E,

MAIN KEAD AFFRON FUMC

With the cursor beside xmin=, enter -3, and press .

Enter xmax=2, and press .
Press to accept xscl=1 as the desired value.

Enter the ymin and ymax values.
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FY i
Press @ and F3 Graph to Tools|2aom|Trace|Redrarh|Math|Draw|Fen):-

5 1
see the graph of y = 53;2 427 — 3

displayed in a window [—3, 2] by [—2, 6].

MAIN FAD AFFEOS  FUMCENRI

This graph shows off the polynomial function better than the standard window.
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TI-86 Graphing Polynomial Functions

5 1
We want to graph y = éxz + 2z — 3

To start the graphing process, press , then | F1 y(x)=]. If functions are left

over from a previous graph, put the cursor on each function definition and press

(Clns)
Flatl Flokz Flokz

e Enter the formula for y as y; A
/ +2 y=1/
(do not type y =). The x—variable WIBVE D -1k

is entered using the key .

PIRVE HIND 200 TRACE GRAFH
X ¥ | IN5F | DELF NZELCTR

e Select a good viewing window and graph the function.

To specify values for xmin, xmax, xscl

and ymin, ymax, yscl, press and (F2 Wind §. WIHDO

The values shown are left over from a previous graph wlin= -3

wMaw=2
(so your values will look different than the picture). wor]=1
The numbers here say we are going to display the graph of diin=-2M
the function from x = —8 to x = 2 and from y = —50 to J,:EETjEE

y = 100, or a window of [—8,2] by [—50, 100].
The down arrow on yScl indicates there is
another setting. It is the xRes setting whose
default is 1.

wCxi= D WIMD 1 2000 FTRACE NGRAFH ¥

To change these values, we have some choices. We can use the standard window given
by the calculator, [—10, 10] by [—10, 10], or we can enter values of our own.

Let’s first look at the standard window.

to select Zoom Standard. .
The graph is immediately drawn with the standard

window [—10, 10] by [—10, 10].

Foti=THIND T 200M TTrACE TakAFAY

e Make adjustments to the viewing window as needed.

Notice all the whitespace (the unused area) to the left and right on the z—axis, and
on the negative y—axis on the graph. We can get a better picture of the graph by
changing our window.
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Press |F2 Wind ). Notice it shows the [—10, 10] by [—10, 10] choices that we just

used.

Let’s change the window settings to [—3, 2] by [—2, 6] to eliminate some of the unused
whitespace on our graph.

To change your window settings to WTHOL

match those shown, do the following. i”;gff

%5 1=1
gMin=-2
dflax=6
ascl=1

w0)= DWIND | 200M FTRRCE DGRAFH k

With the cursor beside xMin=, enter -3, and press .

Enter xMax=2, and press .

Press to accept xScl=1 as the desired value.

Similarly, enter the yMin and yMax values.

Press [ F5 Graph| to see the graph of

5 1
y:§x2+2x—§

displayed in a window [—3, 2] by [—2, 6].

H“-\_-'-II
[tz THIND T Z00M TTRACETGRARR b

To eliminate the menu across the bottom
of the window, press .

To get the menu again, press .

R

This graph shows off the polynomial function better than the standard window.
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