Intro to the Tl calculator TI-82

SOLVING EQUATIONS
(Finding the input, given an output value)

Q: According to the Toys R Us 1995 annual report, the number of stores between
the years 1984 and 1994 can be modeled by the following equation:

y = 2x° + 56x - 53 stores, where x is the number of years after (the end of) 1980.

Use this model to estimate the year in which there were 900 stores.

This handout will teach four methods of solving an equation on the TI-82 graphing
calculator. The methods will include two graphing methods, tables and using the
solver.

To answer the previous question, let y = 900. The new equation is
900 = 2x° + 56x - 53, where x is the number of years after 1980. Solve the equation
for x. Since it is a quadratic, there will be two solutions. (Only one can be used in the
context of this problem)

METHOD #1: Graphing on the graphing calculator — the multi-graph method

The TI-82 is capable of using multiple graphs to solve an equation. First, treat each side
of the equation as a separate equation and graph them on the same screen. The
solution(s) will be where the two graphs intersect, or where Y1=Y2. Let Y1 = 900, and
Y2 = 2x” + 56x - 53.

To use the “intersect” feature, the window must be set so the intersection of the two
graphs can be seen. Set the x values to be between 0 and 20 (Xmin and Xmax) to
search between 1980 and 2000. SetXscl to be 5, to show a tick mark every 5 units. The
y value of 900 must appear in the window; set those values to be between 0 and 1200
(Ymin and Ymax). SetYsclto be 100.
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2. Setthe window by hitting Hmnfga
WINDOW. Use the values lzci=g
in the screen to the right. n=g

Y=cl=16A

3. To view the graphs hit GRAPH.

4. To find one intersection of the SEE?ﬁimum
two graphs, hit2nd CALC and A naxinn
then choose 5: intersect EHF

5. The calculator asks if the curve / 1

the cursor is on is the first curve.
Hit ENTER to respond ‘yes’.

N

Firsk curye™
n=1n ¥=300

6. The calculator then asks if the
curve the cursoris onis the
second curve. HitENTER to : //
respond ‘yes’. (If there were 3
graphs it would need to know

which two to use.) e

N

7. The calculator now asks for a / e
guess. Place the cursor near
the oneintersection to be
found, and hit ENTER.

\

QUessT
w=11.z276596 LV=Bzz.B1z5H .

8. The intersection occurs at x=11.9, f
or 11.9 years after the end of 1980
(late 1992).

N

There were 900 stores in 1992. A aSERar r=mon

*There are actually two intersections: x = 11.9 and x = -39.9. The second value is not a
solution to this problem because negative values will not be considered in this example.
If this were strictly an algebra equation to be solved, both answers would be necessary.

For the remaining methods, the equation will need to be set equal to zero. To do this,
move the 900 to the right side of the equation and simplify, yielding the new equation:
0 = 2x" +56x - 953 . (The right side of the equation does NOT need to be simplified,
especially when using a more complex equation.)
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METHOD #2: Graphing on the graphing calculator - the x-intercept method

The TI-82 is capable of using a single graph to solve an equation. First, move everything
to one side of the equation, leaving the new equation: 0 = 2x~ + 56 x - 953 . Replace
the 0 in the equation with the variable “y” (or Y1, for the calculator). Type the equation
into Y1 and graph. The solutions will be where “y” (Y1) is equal to zero, which are the x-
intercepts (roots) of the graph.

To use the “root” feature, the window must be set so the x-intercept(s) of the graph can
be seen. Set the x values to be between 0 and 20 (Xmin and Xmax) to search between
1980 and 2000. SetXscl to be 5, to show a tick mark every 5 units.

The y value of 0 (the x-axis) must appear in the window; set those values to be between
-400 and 1200 (Ymin and Ymax). The reason for setting Ymin so low is to ensure space
below the x-axis to be able to read the calculator responses. SetYscl to be 100.

Y EZHE+SEH—953
1. Hit “Y=" and type the equation BEZ
into Y1. Clear out any other ﬁ;z
stored equations. Ve
Ye=
2. Set the window by hitting e
WINDOW. Use the values min=g@
in the screen to the right. {inax=20 /
Ymin=-4848
_ _ Ymax=1208
3. To view the graph hit GRAPH. Yscl=1060 t
4. To find one x-intercept of the graph, =
hit 2nd CALC and choose 2: root. Ewgife
q: mlnlmum
5. The calculator asks for a “Lower Bound”. ginaxinam
Place the cursor to the LEFT of the % ?Hmdx
x-intercept (root) and hitENTER. (A
triangle should appear at the top of
the screen.) 1 - 1
6. The calculator then asks for an } / } /
“Upper Bound”. Place the cursorto |} e E
the RIGHT of the x-intercept (root) ey L AT

and hitENTER. (A second triangle
should appear at the top of the screen.)

7. The calculator now asks for a guess. /
Place the cursor near the x-intercept

and hit ENTER. gt

n=iz 53151 Y=gE.14z8E7
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or 11.9 years after the end of 1980 (late 1992).
(The y value is very close to zero, or can
be exactly zero.)

8. The x-intercept (root) occurs at x =11.9, }
L
[
"

ak
11.83z605 Y=ZE-11

There were 900 stores in 1992.

*There are actually two x-intercepts: x = 11.9 and x = -39.9. The second value is not a
solution to this problem because negative values will not be considered in this example.
If this were strictly an algebra equation to be solved, both answers would be necessary.
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METHOD #3: Using a table on the graphing calculator

The TI-82 is capable of showing a table of values for the equation(s) stored in the “Y="
screen. First, move everything to one side of the equation, leaving the new equation:
0 = 2x° + 56x - 953 . Replace the 0in the equation with the variable “y” (or Y1, for the
calculator). Type the equation into Y1 and look at the table of values for the equation.
The solution(s) will be where “y” (Y1) is equal to zero in the table.

The table can be set to begin at any value of x. Set the table to begin at x = 5 to start
the search in 1985 (TbIMin). The table must also be set for a distance between x values.
Since x represents the number of years after 1980 it would make sense to let the
distance between x values start at 1 (DIbl). These values will eventually need to be
changed to get a progressively more accurate answer.

1. Hit “Y=" and type the equation Yy BZHE+EEK-2530 THRELE SETUF
. V= TblMin=5
into Y1. Wiz aThl=1
Vy= Indrnt: [AME A=k

_ _ Ve= Oerend: [EFAs A=k

2. Hit2nd Tbl Set. SetTbIMinto ﬁg:

be 5 and DIbl to be 1. Wa=
3. Hit 2rd TABLE to view the table. H '1-'5123 ; B j’;??

Scroll down using the arrow keys. & EuE g 3

ForY1to be 0, one x value g e e ——

must be between 11 and 12. i 5 |

|<=5 H=12

4. For better accuracy, reset the TRELE SETLF
table to start at x = 11 (TbIMin) Thltlin=ll Yeum
and set DTbl to be 0.1. Indent: GDGEE Ask| | 33F | G4
Derend: [§EAs A=k i1y | -EylEd
11.E s b B
. 116 “34.28
5. Scrolldown to see that Y1is O w=11
between x=11.9 and 12.
T
The table could continually be reset i? |
for more accuracy, but for this | -
problem it is acceptable to stop i |
at this point and say that the solution n=le

isin late 1992 (11.9 years after the end of 1980).
There were 900 stores in 1992.
*There are actually two solutions: x = 11.9 and x = -39.9. The second value is not a

solution to this problem because negative values will not be considered in this example.
If this were strictly an algebra equation to be solved, both answers would be necessary.
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METHOD #4: Using the solver on the graphing calculator

The TI-82 is capable of solving an equation using the solver. First, move everything to
one side of the equation, leaving the new equation: 0 = 2x° + 56 x - 953 . This
method works well if there is only one solution. The user must know how many solutions
and approximately where they exist to be able to find all solutions, if more than one
exists.

1. Start from the home screen. To E[ﬂ'f HUM HYF PRE
access the solver, hitMATH. Use N
& fMing
the down arrow and choose T
. Sinberiwg
0: solve(. 2 fnlnt
EH=oluef
2. “solve (“ willappear on the home coluel
screen. The calculator needs the
eguation, the variable, and then a
guess, all separated by commas.

3. Since the equation is stored into Y1, Wunctinn., @W
. . o tParametric.. e
retrieve the variable name by hitting I:Polar.. 3z
2nd Y-YARS. Choose 1: Function..., i zeauence.. i
then 1: Y1, 5 e
o ] ) solvei'i™ soluvel1.8, 500
4. Finish the notation by typing “ ,x,5) ”
Hit ENTER to solve.
5. The calculator returns with the value
x =11.9, which is the closest solution I
to the guess of x = 5. (11.9 years after 11.33260436

the end of 1980, or late 1992.)

There were 900 stores in 1992.

*There are actually two solutions: x = 11.9 and x = -39.9. The second value is not a
solution to this problem because negative values will not be considered in this example.
If this were strictly an algebra equation to be solved, both answers would be necessary.



