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Preface

Why did I do these tutorials? Money? Fame? Fortune? Of course, the
real reason for writing these tutorials is to be number 1 on Go }BIL when
someone types in “TI-83 Help.” The following tutorials are yours for the
taking. All I ask is that when (not if) you find any errors or omissions, you
send me an email (smcdanie@mtsu.edu). You may be wondering why I did not
publish these as HTML files. The font that is used to create the calculator-like
keys is not available on you machine. So, “Gmrron)” would look like an “i” when
rendered on your computer.

If you would like me to write tutorials on any topic, let me know. I might
actually get to them. Just send me an email and let me know what you think
and how I can improve the lessons.

I am also feverishly working on video tutorials for those who prefer to kick back
with popcorn and coke while learning the TI-83/TI84.

Scott McDaniel


mailto:smcdanie@mtsu.edu
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Expressing answers as fractions

Evaluate E - i .
25

30

12-253-8-308

Step 1. Press () (@) ()@=
O O@.

L AT,
=

A

12-253-8-38¢ Fr*acl

Step 2. To express the answer as a
fraction, press @) and select “Frac”

by pressing @D or ().

12-253-8-38 Frrac

Step 3. Press @) again to evaluate.

1673

B 1873 The answer is E
75
Note: The TI-84 cannot display the
fraction if the denominator has more
than 3 digits.
12 25-52.30 Note: If you press @) before
- 2133333333 converting to a fraction, you will get a
| decimal representation of the answer.
12-25-2-34 To convert this decimal to a fraction
« 2133333335 press (G T D
ArskFrac




Entering/Displaying numbers in Scientific Notation

In order to type in scientific notation, you will be using the (EE ) key by
pressing €GB @P. The (EE) key means x10". So in calculator notation

4.2e5 is equivalent to 4.25x10°.

Note: When you press (EE) only one “E” will appear on the screen.

Example 1. Evaluate (3.8><104)(2.1x105).

C3.8ed2C2. 1ESD

Step 1. Press @) (OO D
gg"“@@@@"

C3.8Ed2C2. 1EDD
FAEEEREEEEA

Step 2. Press @) and the answer
7,980,000,000 appears on the screen.
If you need the answer in scientific
notation it is 7.98 x 109

Mormal
%@56?89

O=gres

C3.8Ed2C2. 1EDD
FIEEEEEEEA

C3.8ed2C2. 1D
7. 95ES

NOTE: If you want the calculator to
give the answer in scientific notation,
press &P/ » GBI @Y. You are back
on the home screen and want to get the
answer from the problem, but you do not
want to do the problem again, so just
press @Y (=) to get the last answer.
Now if you press G the answer will
be expressed in scientific notation.

Example 2. You may want the calculator to display all answers in
scientific notation. To do this, follow the steps below.

RlElgp=ISC1 End
1 mEM ] 2545672

Step 1. Press @@D.

Dedree
Haormal @ Step 2. Change the top line from
-'-'I-SE-T-"EE' “Normal” to “Sci” by pressing () GRED.
Nedres

Step 3. Press @&. Now all answers
will be displayed in scientific
notation.




Assuming you did example 2 and converted your calculator’s mode to
Scientific Notation, now do example 3.

Example 3. Evaluate 300x2.

ZEE+Z0 Step 1. Press (3)(O (@
TG+ Step 2. Press @) and the answer is
BEZ displayed as 6e2, which is interpreted
i as 6x10?, in scientific notation, or
just 600.

NOTE: Unless you want all your
answers to be expressed in scientific
notation, you should change the mode
back to "NORMAL" by pressing Q&P

(EVTErg




Making a table (AUTO)

Example. Create a table of values (or ordered pairs) from x=-2 to x= 35

for the equation y =2x-4.

Flotl Flatz Flak:
~ 1=l
wHe=
M=

Step 1. Press (Y=).

Note: If there are items in the Y.’s on
your calculator, clear them by
positioning your cursor immediately to

the right of the "=" then press @.

Flakl Flotz Flotz
~MEZ2E-40

wWe=

N e

Step 2. Put the equation into “Y1=" by

pressing ) @D =) D).

=
Eh_l_Star*’F -Z0 )
Slol=—1

Irndrnt: [pX= H=k
Oerend: |[5Fif¥s A=k

Step 3. Go to “TBLSET” by pressing
€D wnoow) . Change “TblStart” to -2 by
pressing (-))(2). This is the starting
value since the x-values are to go from
-2to 5

Note: “ATbl” should be 1. (This is the incremental value; that is, you are
telling the calculator how much to count by. If you make “ATbl” 5, the
calculator will count or increment by 5.)

Note: For this example “Indpnt” and “Depend” should each have “Auto”
highlighted. This will force the calculator to automatically generate the
values for x and y). If you wanted to put in your own values for x, change
the “Indpnt” to “Ask" and leave “Auto” highlighted on “Depend”.)

i Y4
E-E| -H
-1 -6
0 -y
i -z
z 0
g z
g y

n= 2

Step 5. To create the table, press @)
(srarn ). The table should be displayed.
On your calculator you may use the ()
(&) arrow keys to scroll through the
values as necessary.




Using the ASK table feature

The ASK feature allows you to input non-sequential values for the

independent variable.

Example. Given the equation y =4x -1, create a table of ordered pairs
whose x-coordinates are -3, 4, 8, and 13.

Flakl Flaks Flakz
~%'1 =1
wMe=

Step 1. To graph the function press

Q=

Note: Clear any equations in your "Y="
screen by positioning your cursor to the

right of the "=" and pressing ((ZD.

Flakl Flakz Flakz

Step 2. With the cursor immediately to

Oerend:

'-.31 Bax-1 the right of "Y1=", press (1) @& (- ) ().
wMe=
THELE SETUF Step 3. Go to “TBLSET” by pressing Q)
ThlStart=-2 (Winoow)
albl=1
I ndent.:

THELE SETLF

Step 4. Change the “Indpnt” from “Auto”

Thlstart=-2 to “Ask” by pressing (JJ (&) (D) to “Ask” and
albl= press
IﬁdPﬁtE Aut.o
DEF‘EITZ‘I - LFER Note: When the “Indpnt” is on “Ask,” it
does not matter what values “TblStart” or
“ATbl” are set to. Leave “Depend” set on
“Auto.”
L oy Step 5. To create the table, press @)
. Cerarn ). A blank table is displayed.

Step 6. Press (-)X 3 )EQE). Notice that

the y-value automatically appeared. The
first ordered pair is (-3, -13). Press (4)
@D OTD D D ED. Each time
you enter an x-value, the corresponding y-
value appears.

Step 7. You may want to change "Indpnt"

back to "Auto" by pressing @) O]
&L before continuing.




Setting the Standard Viewing Window

The standard viewing window creates a window with the following values

for the window variables:

Yim

WIHDOU

amin= 100

[ "8 N
Xmin Xmacr

Ymin

Example. Graph y = x+2 on the standard viewing window.

Flokl FInkE Fluk:

Step 1. Press (y=).

Note: If there are functions in the Y’s on your
calculator, clear them by positioning your
cursor immediately to the right of the "=" and

pressing D).

My BE+2

Step 2. With the cursor immediately to the

right of "Y1=", press @& (+ ) ().

2t 721, andard

Step 3. To see the graph on a standard
viewing window, press ).




Setting the graph window (manually)

Example: Graph the equation y = 3x-36. Find the viewing that shows
both the x and y-intercepts.

Flekl FIekE Flnk:

Step 1. Press

Note: Clear any equations in your "Y="screen
by positioning your cursor to the right of the "="
and pressing

Flokl FlokE Flok:
WM BEEE-SER

Step 2. Press )@ (- E)H()

2 i 7atandard

Step 3. Press (zoom ) (6).

Notice that only a small portion of the graph is
displayed. In order to get a better picture of
the graph, you will need to make some manual
adjustments to the window.

I T MO
Amin=-1H

Ascl=1
Ymin=-1A
Yrmax=18
Yecol=1
wres=1

Step 4. Press Ym
(Winoow). We need to
make some

adjustments. We f;;in ;;;\ax
need to find the x

and y-intercepts.

Ymin

Note: Find the x-intercept by substituting a O for y and solve for x.

0=2x-36
—-2x =-36,
so x=18




WTHOOW

|y |

Step 5. Note that the “Xmin” is -10 and the
“Xmax” is 10. This particular range does not
include the x-intercept for our equation.

Wmin=-18 Change “Xmax” to 20 by pressing () (2) ().
Ymax=18
Macl=1
Hres=1
I T MO Step 6. Notice from the equation that the y-
ﬁmé;zééa intercept is —36. Currently the range for the y-
: _ axis is from -10 to 10. This range does not
include -36. If we change “Ymin” to -40, our
:1 3 range will include the y-intercept of -36. Press
e WO@®©.

y-int

Step 7. Press (erarm).

Note: Notice that both the x and y-intercepts
can be seen.

1
L IO Step 8. Notice that the x and especially the y-
ﬁmé;zééa axis appears a bit crowded with tic marks. To
HoCT=1 change this, press Winoow),
Ymin=-4@
Yrax=14
Ysol=1
Hreaz=1
L IO Step 9. Scroll down to “Xscl” and change this
AM1h= -E' to a 5. Also scroll down to “Yscl” and change
this to 5. This means that every S units there
i =41 will be a tic mark.
EHE)
Step 10. Press (Grari). Now we can see both
5 = 5 15 the x and y-intercepts and the tic marks along

the x and y-axes are easier to read.




Evaluating a Function Graphically

Example. Graph the function g(x)=3x-4 and evaluate it at g(3).

Flatl Flotz Flat:
=
wMe=
wMrs
~wy=
wWe=
~WE=
M=

Step 1. Press (_y=).

Note: Clear any equations in your "Y="
screen by positioning your cursor to the
right of the "=" and pressing

Flotl Flatz Flakz
B3R -40
wNe=

w bl =

Step 2. Enter the function into "Y1",

by pressing () @D ) D).

é@EStandan)
ZIFid

Step 3. Go to the “STANDARD”
viewing window by pressing ).

Step 4. To find the value of g(3) go to
the CALCULATION Menu by pressing
@D CGrace ). Choose "1:value" by either
pressing (1) or GUED.

Step 5. Press G)@D. You will see
that when x=3, y=5 or g(3)=5. The
point is also plotted on the graph.




A —_——

Step 6. You can also find the value of
g(3) on the home screen. If you are on

the graph screen, press @) @D to
QUIT the graph and return to the home

SCreen.

?ﬁ Y-JARS |
1o,
LEZoom.., .

Step 7. Press @ () to go to the "Y-
VARS" sub-menu in the "VARIABLES"
menu. You are going to use the
calculator's ability to do function
notation. Since you put the g(x)
function in "Y1", you need to find "Y1"
in the calculator.

o | E?ﬂilﬂ
Function...

=i Parametric..

Step 8. Press @) or (1) to choose
"1:Function".

sz

Step 9. Press @) or (1) to choose
"1:Y1".

Step 10. Press @ P C) @Y @D to

evaluate the function. So g(3)=5.




How to locate a point of intersection (when there is just 1)

Example. Solve the equation 2.13x—-4.02=-3.89x+2.57.

Note: One way to solve a linear equation in one variable graphically is to
take each side of the equation and graph them as separate
equations. The x-coordinate where they intersect is the solution of

the equation.

Floti Flotz Flot:
=
wE=
W E=
wy=
wWE=
~WE=
W=

Flakl Flatz Flotb
wWiB2. 1354 .82
W=
W=
W y=
wHe=
wWE=
W e=

Flakl Flak Flakz

~BZ2. 135-4. 82
el 3. 895+2. 570
wMrs

~wy=

wWe=

~WE=

M=

Step 1. You need to put the left side of
the equation into "Y1" and the right

side into "Y2". Press

Note: Clear any equations in your "Y="
screen by positioning your cursor to the
right of the "=" and pressing

Step 2. With the cursor immediately to
the right of the “Y1=", enter the left side

of the equation by pressing (2) () (1)

Q& OO D

Step 3. With the cursor to the right of
the “Y2=", enter the right side of the

equation by pressing (=) (3 ) ()
Q@D OOO@.

Step 4. To see the graph on a standard
viewing window, press ) or
press and scroll down to
"6:ZStandard" using the (<) key and

press @) when "6:" is highlighted.




fi]!ﬂ%l!ﬂl!
sualue

Step 5. Press @D to get to the
CALCULATION menu.

Step 6. You want to find the x-
coordinate of the intersection point.
Press (5) to use the "intersect" feature
of the menu.

Step 7. The calculator will prompt you
with 3 questions: "First curve?",
"Second curve?", and "Guess?".
Because you only have two curves and
there is only one point of intersection,
the correct response to each of these
questions is to press @@ED. You will be
pressing @R 3 times. The x-
coordinate of the intersection point is
the solution.

YE= -~z B3R+ E7

=1 I'=z.k7

Press Q).

V&= -z .B8n+c E7

Press ).

Note: If you want, you can scroll to the
point of intersection and then press
&, but this is really only necessary
when you have more than one
intersection.

¥=-1.6BBzZZ

As you can see x ~1.095.




Use ZBox to see Hidden Behavior of a Curve

Using the ZBox feature on the TI-84 allows you to magnify part of a

graph which you can not see well.

Example. Graph y=x’+2x>+5
points of intersection.

and y = x* +4x+9. Examine their

Flokl FlokEz Flak:

Step 1. Press (_Y=).

Note: If there are functions in the Y.’s
on your calculator, clear them by

positioning your cursor immediately to
the right of the "=" and pressing QD

Flotl Flokz Flekd
W ERTAFZRT 2+

Step 2. With the cursor immediately
to the right of "Y1=", enter the first

equation by pressing G @& (3)
WO OO D

Flokl Flokz Flok:
Rl = gl i b

Step 3. With the cursor to the right of
"Y>=", enter the second equation by

pressing G @Y (D) () (L) &
L@

2 i 7atandard

Step 4. To see the graph on a
standard viewing window press

).

Note: You can not see the intersection
points well enough, so you will use the
"ZBox" feature to zoom in on those
points

Step 5. Press and select
"1:ZBox" by pressing (1).




Blinking
cursor

W= =i

Step 6. There is a blinking cursor at
the origin. It needs to be moved up
and to the left. Press (214 times.

= =4 EiplizH

Step 7. Press @). This will mark
the lower right hand corner of the box.

Bottom of
Box

w=-Z FE2i0] Y=y EigizO

Step 8. Press ((J 12 times. This
segment represents the bottom of the
box.

Full Box

w=-2. PEximl |Y=5.774ifzE

Step 9. Press (07 times. You see a
fully formed box around the points of
intersection of the two curves.

w=-1.z76E88 Y=EE4EFiBlz

Step 10. To see the parts of each
curve which you have "boxed in" press
&Y. This would be very useful when

trying to determine the intersection.




Cubic Functions

Example. Graph the cubic function f(x)=2x"+6x>+2x-2.

Flotl Flokz Flnk:
wMy =
we=
W=
Ay =
wHe=
wHE=
e =

Step 1. To graph the function press (y=).

Note: If there are functions in the Y»’s on your
calculator, clear them by positioning your
cursor immediately to the right of the "=" and

pressing D).

Flotl FlekZ Floks
xgiEEK“3+EK“E+EK

MW=
S
wily=
WMe=
A=

Step 2. With the cursor immediately to the

right of "Y1=", press (1) G ) (+)
OLx7od ~ IICHIDL " CPIED)]

d:Z0acinal

Step 3. To see the graph on a standard
viewing window, press ).




Graphing a single inequality and shading

Example. Graph y <2x-1.

Flotl Flatz Flakz
~Ni1=1

wNe=
) =

Step 1. To graph press (_¥=_).

Note: Clear any equations in your "Y="
screen by positioning your cursor to the right
of the "=" and pressing

Flotl Flatz Flak:
~MiEZ2R—-1
wHe=
L=

Step 2. With the cursor immediately to the
right of "Y1=", enter the first equation by

pressing () @G (- ) ().

Step 3. To see the graph on a standard

viewing window, press .

Note: You see the graph of the line

y = 2x —-1. Graphing an inequality involves
not only drawing the line, but also shading
on one side of the line. Since this inequality
is in the format "y <", the region to be
shaded is below the line.

okl Flobz Ploks
Y EZR-1
TE=

Step 4. Press (_¥=_) and scroll to the graph
style icon by pressing (J{J. The cursor is
blinking on the connected graph style icon.
To obtain the shade below icon, press

3 times. Each time you press @) you will
see a different graph style icon.

Al

Step 6. Press to see the line and the
shaded region.

Note: If it had been y > 2x -1, you would

have selected the “upper triangle” as shown
below:

otl Flotz Flots
W BEZR-1
4 o







Exponential Functions

Example. Graph the exponential function f(x)= 3(2’C) :

Flati Flatz Flats Step 1. To graph the function press
==l :

wMe=
Note: If there are functions in the Y.’s on

your calculator, clear them by positioning

your cursor immediately to the right of the

"=" and pressing
Flokl Flokz Flok: Step 2. With the cursor immediately to
H1EZCZ2H0E the right of "Y1=", press G) QP 2 @
~hES DWW

S

Step 3. To see the graph on a standard
viewing window, press ).




Shading a system of inequalities

. " y<-2x+3
Example. Graph the system of inequalities
yzx-4
Flokl Flatz Flobs Step 1. To graph press (_Y=_).
~M1 =l
"="|" = Note: Clear any equations in your "Y="

screen by positioning your cursor to the
right of the "=" and pressing

Flaki Flatz Flats Step 2. With the cursor immediately to
R1E -28+3 the right of "Y1=", enter the first inequality
"-E = - by pressing () (2) @& (+ )(3). Scroll to

the graph style icon by pressing (] 7 times.
The cursor is blinking on the connected
graph style icon. To obtain the shade
below icon, press @D 3 times.

Note: The first inequality is "'y <", therefore the shading will be below the

line. As you press @), you see the different graph style icons.
Note: The second inequality is "'y 2", therefore the shading will be above

the line.

Flati Flakr Flakz Step 3. Change the graph style of the
RV1E -2R+3 second inequality to the shade above icon
1?': z= by pressing (¢) and @D twice.

Flokl Flotz Flok: Step 4. Press ()() to move the cursor to
1B C2EES the right of "Y»>=". Enter the second
:3 g Bi—4l inequality by pressing @& (- )(2).

Step 7. Press (e) to see both

inequalities. The area where the shaded
areas overlap is the solution of the system
of inequalities. On paper it would look like
this:

541X:s

VN




Graphing a function (Linear)

Example 1. Graph the function f(x)=3x-2.

Flokl Plotz Ploks Step 1. Press (Y=).
==
wye= Note: If there are functions in the Y»’s
SRS . . : on your calculator, clear them by

positioning your cursor immediately to
the right of the "=" and pressing .

Flaki Flatz Flats Step 2. Enter the function into "Y1".

Ny BEH-Z0 Press G) @D ().

wMe=
WE=,

E - Step 3. Press (&) and you will
see the graph on a standard viewing
window.




Graphing a function (quadratic)

Example. Graph f(x)= %xz -2x+1.

Finkl Flnkz Flnk:
W=
we=
M=
Ay =
wHe=
“ME=
Ha=

Step 1. Press (y=).

Note: If there are functions in the Y’s on your
calculator, clear them by positioning your cursor
immediately to the right of the "=" and pressing

Flotl FlekZ Fleks
TT Bl 0w+

MW=
S
wily=
WMe=
R

Step 2. Enter the function into "Y1" by

pressing @D (=) WD ED Q2
@@ Q.

Note: You always have to use the @& key no
matter what variable is used. So if our equation

had been y = %pz -2p+1, I would still put it in
with the LX) key.

Step 3. Press Ce) to graph on the
standard viewing window. You have the graph,
which is the answer.

Note: If a function does not completely “fit”
using the standard viewing window, press
and make the necessary adjustments.




Finding a maximum or minimum

Example. Find the vertex of the parabola defined by the function

y=x"-4x+7.

Flatl Flotz Flat:
~%'1 =1

wMe=

wWr=

Step 1. To graph the function, press

.

Note: Clear any equations in your "Y="
screen by positioning your cursor to the
right of the "=" and pressing

Flakl FlakE Flak=
1R 245+
M=
e = -

Step 2. With the cursor immediately to
the right of "Y:=", enter the equation by

pressing G @ (D) (L) D
)

E@EStandaPa}
kR~

Step 3. To see the graph on a standard
viewing window, press ).

Note: Because this parabola is concave
up, its vertex is the lowest point on the
graph, the minimum point.

[CursoL 3%

Lk Eound?
n=n Y=r

Step 4. To find the vertex of this

parabola, press @) to get to the
CALCULATION Menu. Press (3) to

select “3:minimum.”

Note: The calculator will prompt you
with three questions: "Left Bound?",
"Right Bound?" and "Guess?".

VA=H Z-HH4T
L&ft

Marker

Ridht Eound™
n=n

Step 5. To “Left Bound?” respond by
pressing the arrow keys to position the
cursor to the left of the vertex. The
cursor is already to the left of the
vertex, so press @Y. Notice the
triangular marker toward the top of the
screen. It marks the "Left Bound" you
chose.




Y1=R e =Yi+7

“fright markef

OUEs5T
n=Z OPEFEEY Y=z 0E7ED0E

Step 6. To “Right Bound?” respond
by pressing () 14 times to move the
cursor to the right of the vertex and
press @QD. Notice the triangular
marker toward the top of the screen. It
marks the "Right Bound" you chose.

Step 7. To “Guess?” respond by
pressing (J{(J @) J (] to move the
cursor near the vertex. Press

The TI-84 now displays the coordinates
of the vertex as x = 1.9999972, y = 3.
The calculator has made a rounding
error on the x-value.

The vertexisx =2,y = 3.

Note: A maximum point would be found
in exactly the same way, except that in
step 4, you would select "4:maximum”
instead of "3:minimum.”




Making a scatter plot or line graph

Example. Make a scatter plot for the given data.

y
20
50
90

130
200

U D W[N] —| M

?ﬁ _ EFILI: TESTS
it....
artAL

S
S5 Sorth
A =T

P (L p— R

4 mEm mm

Step 1. When you know both the x and y
values and want to plot the associated

points, press Q@Y.

Note: Don’t confuse the @) function and the
feature. When you know both the x and the y values

(as in our current example), press @Y. When you
only know the x-values and are given the equation,
you will place the equation into the "Y="screen using
and then press @) (sran ) and the "TABLE"
will appear, if you have both "Indent:" and "Depend:"
set on "Auto”..

L1 Lz e 1

Step 2. You are going to "Edit" "L1" by
pressing @Y or ().

Note: If "'L1" already has data in it, position

your cursor on "L1" and press (D GIED .
Repeat for "L2", if necessary.

Step 3. You are now ready to enter the x-
values into "L1". Make sure your cursor is
in the "L1" list at the top just below the

name of the list. Press () @D (2) @D
EPA=NTERAEPAENTER IEPAENTER B

Lifgl=
L1 Lz Lz z Step 4. You are now ready to enter the y-
1 I values. Press D to move into "L2". Press
% Eg @ @) @R and repeat for the remaining
Y 1z0 values.
| i—
______ Note: You should press(_Y=_) and clear
Lzify = any functions in the Y,'s.




Step 5. In order to graph anything in the
"STAT" editor, a "Stat Plot" must be turned

on. To do this press @B ¥=).

i
r LN =R IS A B
Z Flatz
Fi
H L= dm
- HH- H{IH 1"

Step 6. Press @) to select “Plot 1.”

Flokz  Flok:
or:
Fe: B | Jm
HH- T | "

Step 7. Press @D to toggle it from “Off” to
‘(On-77

Flakz  Flotz
EDFF Connected
Jpel E dltn

Step 8. Press () to get to "Type" press @D
on the first icon to graph a scatter plot (or

point plot) if it is not already selected.

ﬁ% iit; t; e Note: If you want to connect the points and
Mark: B + - create a line graph, you would scroll over to
the 2nd icon and press
Flokz  Flob: Step 9. IfL1 and L2 are not entered for
FD-F‘ the Xlist and Ylist, change them now by
Jpet B L dhn pressing () @B (1) to make "L1" your
Wy i t'{H L "XList:" and press (o) @B (2) to make "L2"
1] igt your "YList:". Press () @@ to choose the
Mark: T+ type of mark with which you wish to graph.
Here you will see something like a small
square.
T:2Trig Step 12. Press (@). This is "Zoom
. I Stat" in the ZOOM menu. This command
o =

will automatically find the window which
best fits your data points.

Note: If you want to see the coordinates of
each of the points, press and use the
left and right arrow keys to scroll through the
points.

ALFlote0ff)

Step 13. You should turn your plots off
before doing another lesson. Press €Y

O D




Finding the line of best fit: Linear Regression

Example. The table below shows the growth of a local university:

Year Enrollment
1997 8500

1998 9003

1999 9509

2000 9902

2001 10389

2002 10722

2003 11200

2004 11345

Make a scatter plot, draw the regression line, and determine the equation
that best fits the data. The years are the x-coordinates and the
enrollment is the associated y-coordinate for each year.

CALC TESTS Step 1. You are going to plot the points
!:-HEE it represented by the data. Press Q).
:SortHC
3tZorils

Note: Don’t confuse the lists with the table. When you have data points
(as in the current example), you press @) to put the data into the lists.
When you put an equation into the "Y=" screen using and then
press @D the "TABLE" will be created , if you have both "Indent:"
and "Depend:" set on "Auto".

L1 Lz E 1 Step 2. To "Edit" the lists, press .

Note: You may press (1) to choose "1:Edit"
if you prefer.

Note: If "L1" has data in it, position your cursor on "L1" and press QD
&) . Repeat for "L2", if necessary. If either "L1" or "L2" is missing,
press @@ to return to the original STATISTICS menu and press () to
choose "5:SetUpEditor". Press G to execute the command. If you do
this, go back to Step 1 and begin again.




L1 Lz Lz 1 Step 3. Enter the x-values (the years) into
10400 "L1". Make sure your cursor is in "L1" at
%ggg the top just below the name of the list.
2002 Press (1) (OO WD OO D©®)
L etc., until all of the years have been
% input.

Lif31=

L1 Lz Lz = Step 4. Enter the y-values (the
TIEEERT enrollments) into "L2". Press ()) to move
St R into "L2". Press @@@ & and
eing | 1072e repeat for the remaining values. Both "L1"
%ggﬁ R and "L2" should have the same number of
______ entries before you proceed.

Lzidr = Note: Press and clear any functions

in the Yi's.

Step 5. In order to graph using the "STAT"
editor, a "Stat Plot" must be turned on. To

do this press @B Cy=).

£ Flakz

- L= it
L HHe HOH L

Step 6. Press @) to select “Plot 1.”

Flatz  Flok:
1
Feo: B | Jn
HH T | ="

Step 7. Press @ to toggle it from “Off”
to “On.”

Flokz  Flok:
EDFF Connected
JEel E dlitn

Step 8. Press @ to get to "Type" press
&L on the first icon to graph a scatter
plot (or point plot).

R
1sL:Lz Dots
Mark: B + -

Flokz  Flak: Step 9. IfL1 and L2 are not entered for
F of the Xlist and Ylist, change them now by

HFes E E J].__IE pressing () @B (1) to make "L1" your

w1ist Eal "XList:" and press () @Y (2) to make "L2"
Ly igt your "YList:". Press () @) to choose the

type of mark with which you wish to
graph. Here you will see something like a
small square..




=

Step 10. Press (2). This is "Zoom
Stat" in the ZOOM menu. This command
will automatically find the window which
best fits your data points.

Note: If you want to see the coordinates of
each of the points, press and use the
left and right arrow keys to scroll through
the points.

Note: The data appears to be approximately linear. Therefore, to get the

line of best fit you will run a

linear regression.

EOIT ESTS
1:1-Var

H E Uar Stats

LlnHegiax+bh

Step 11. Press @) and scroll over to
“CALC” by pressing ().
To run a linear regression press(4).

Linkegcax+b L1,
Lza%'y

Step 12. You want the calculator to find
the regression line and graph it, press @)
L ODDOW D) D .
This tells the TI-84 to execute a linear
regression on the lists from "L1" and "L2"
and store the equation into "Y:."

Step 13. Press @D and the TI-84 will
display the regression equation.

Step 14. To view the graph with the

regression line, press .

AMEl Flokz Flotz
Y1416, 97619847
195+ -55dRa5 619
4762

= -

Note: If you want to see the equation of the

line which is being graphed, press
and you see the regression equation in

IIY1= "




LinFeg Step 15. Press @) @D to go the home
iileoazetges | |
a= .
b=-224029. 519

CATALOG B Step 16. When computing a linear

Fabs=i regression, it is often helpful to know the
and values of certain coefficients. In order to
EHE'}-‘EE display these, you will turn the diagnostic
Bl settings on. To do this, you will access the
Archiue “CATALOG” by pressing @) (©). You see
A= a small capital letter "A" in the upper right-

hand corner of the screen. This indicates
that the calculator is in "ALPHA" mode

Note: You will see a » to the left of the item to be chosen. You may press
the up and down arrow keys () (<) to navigate to the item you want. All
the calculator's functions are in the "CATALOG."

CATALOG A Stgp 17. I'nstead of sqolling to the
DalWar “DiagnosticON” function, a quicker way to
OerendAsk access it is to press the first letter of the
EEE'E'F":IFIUL':' wanted function; in this case it is a D, so

= : £ press €. Press () 9 times until the P is

(Bia‘EIHDEt-iE-DH‘) to the left of “DiagnosticOn” and press
T ENTER }

Step 18. With “DiagnosticOn” displayed on

Diszg9nosticln the home screen, press

Done
: : Step 23. Run the linear regression again

DlagﬁDSt’lGDnDDﬁE by pressing QB @) @D @E). This will

LinmReas ax+hd L1, recall the 2nd to the last entry that was

Lza4 executed by the TI-84 on the home screen.

LinFeg Step 24. Press @). There are two
H=gx+h coefficients r and r2 that are now
-Elf":l'_lE'- FrelIBs displayed. The nearer "r2"is to 1, the
bE_E%E‘%E%&%%EI closer the fit of the line to the data.
E=_'.5"5'5E|E4EE542 Leaving the "DiagnosticOn" will not

negatively impact future calculations.

Note: Before proceeding, you may want to turn the plot off by pressing
€D (=) to return to the "STAT PLOT" menu. Press(4) to choose
"4:PlotsOff". Press Q) to execute the command.







Non-linear function of least squares fit

Example. The table below shows the growth of a local university:

Year Enrollment
1997 4000
1998 4205
1999 4489
2000 5210
2001 5806
2002 6901
2003 8018
2004 9234

Make a scatter plot, draw the regression line, and determine the (4th degree)
polynomial that best fits the data. The years are the x-coordinates and the
enrollment is the associated y-coordinate for each year.

?ﬁ _ EFILI: TESTS
it....
s SortAY

K-l A

P el

Step 1. You are going to plot the points
represented by the data. Press @Y.

Note: Don’t confuse the lists with the table. When you have data points (as
in the current example), you press @@ to put the data into the lists. When
you put an equation into the "Y="screen using (_Y=_) and then press Q)

the "TABLE" will be created , if you have both "Indent:" and "Depend."
set on "Auto.

L1

Lz E 1

Step 2. To "Edit" the lists, press G-

Note: You may press (1) to choose "1:Edit" if
you prefer.

Note: If "L1" has data in it, position your cursor on "L1" and press D
&) . Repeat for "L2", if necessary. If either "L1" or "L2" is missing, press
@ to return to the original STATISTICS menu and press (5 to choose
"5:SetUpEditor". Press GG to execute the command. If you do this, go back

to Step 1

and begin again.

L1

L& L= 1

P FA 0

g
0
0
0
0

i

g
0
0
0
0

LELY gty b =Y |

LicEn=

Step 3. Enter the x-values (the years) into
"L1". Make sure your cursor is in "L1" at the
top just below the name of the list. Press (1)

OO @O @) WD etc.,

until all of the years have been input.




L1 Lz Lz c

4483
czin
CHOG
Ba01
HOiH

Step 4. Enter the y-values (the enrollments)
into "L2". Press () to move into "L2". Press (4)
) @) (@) PP and repeat for the remaining
values. Both "L1" and "L2" should have the
same number of entries before you proceed.
Note: Press(_Y=_) and clear any functions in
the Yn's.

E;i L1 L o

2P 1At 2 08 E

Step 5. In order to graph using the "STAT"
editor, a "Stat Plot" must be turned on. To do

this press @) Cy= ).

£ Flakz

- L= dbm
MR MR L

I

Step 6. Press @YD) to select “Plot 1.”

Flokz Floks
Fe: B L
HH- T |-

Step 7. Press @) to toggle it from “Off” to
“On'”

Flakz Flok:
EDFF Connected
HPE=5F dlitn

alistildy
Y1ist:ilz
Mark: B +

ots

Step 8. Press () to get to "Type" press D
on the first icon to graph a scatter plot (or

point plot).

Flakz  Flokz

o
gre: Bl 7 Jh
HH.. HIH |~

Step 9. IfL1 and L2 are not entered for the
Xlist and Ylist, change them now by pressing
&)@ (1) to make "L1" your "XList:" and

press (&) @B (2) to make "L2" your "YList:".
Press () @D to choose the type of mark with

which you wish to graph. Here you will see
something like a small square.

Step 12. Press (@). This is "Zoom Stat"

in the ZOOM menu. This command will
automatically find the window which best fits
your data points.

Note: If you want to see the coordinates of
each of the points, press and use the left
and right arrow keys to scroll through the
points.

Note: The data do appear to be linear. That is,
they do not lie along a straight line.




Step 13. Press @Y and scroll over to “CALC”
by pressing ().

- ™ R

Step 14. To find a 4th degree polynomial that
fits the data, press (7).

Hyarticked
g=gxi+hx i+ +e
a=-1.21875
b=9749. 662245
= —2924V8652. 65
d=3. 899550416

ﬁe='1.949686E13

Step 15. You want the calculator to find the
regression equation, press @) () EP CD
@) Q. This tells the TI-84 to execute a
quartic regression on the lists from "L1" and
"L2".

Note: If you want a 2nd degree polynomial, select “QuadReg”; if you want a
3rd degree polynomial, select “CubicReg.” You may want to investigate the
other non-linear regression models on your own.

AMEl Flokz Flotz

Step 16. Press (_Y=_). You want to paste the

=R regression equation into "Y:".
e .
V-LIARS Step 17. With the cursor to the right of “Y =",
s W1 mddo... press @ (5) to choose "5:Statistics".
25 Z00mM...
S+ G0E...

Step 18. Scroll over to “EQ” by pressing (D (D
and select “RegEQ” by pressing @&). This
will paste the regression equation into "Y:".

Step 19. To view the graph with the
regression curve along with the data points,

press o) (@),




o O

Step 20. Press @) @D to go the home

SCreen.

Step 21. When computing a quartic
regression, it is often helpful to know the
values of certain coefficients. In order to
display these, you will turn the diagnostic
settings on. To do this, you will access the
“CATALOG” by pressing @) (©). You see a
small capital letter "A" in the upper right-hand
corner of the screen. This indicates that the
calculator is in "ALPHA" mode

Note: You will see a » to the left of the item to be chosen. You may press the
up and down arrow keys (N (<) to navigate to the item you want. All the
calculator's functions are in the "CATALOG."

=g 1+hx i+ e
Th=9749,. 652245
c=-2924 VB2 . 65
d=3. 899550841/

z=, 0991530655

CATALOG [| | Step 22. Instead of scrolling to the
O=lWar “DiagnosticON” function, a quicker way to
OerendAsk access it is to press the first letter of the
DerendAuto wanted function; in this case it is a D, so press
det. . : €. Press (U9 times until the P is to the left
izgrozticin of “DiagnosticOn” and press CiD.
T,
Step 24. With “DiagnosticOn” displayed on the
Disgnosticin home screen, press
Done
Step 25. Run the Quartic regression again by
pressing Q) @) @) &ED. This will recall
the 2nd to the last entry that was executed by
the TI-84 on the home screen.
Duartickeg Step 26. Press @) (©). There is one

coefficient r2 that is now displayed. The nearer
"r2" is to 1, the closer the fit of the curve to the
data. Leaving the "DiagnosticOn" will not
negatively impact future calculations.

Note:

Before proceeding, you should turn the plot off by pressing QB

to return to the "STAT PLOT" menu. Press(4) to choose "4:PlotsOff".
Press @) to execute the command.




Locating a zero/root of a function

Example. Find the zeros of f(x)=x"+2x-8.

Flokl FlokEz Flak:

Step 1. To graph the function, press

Note: Clear any equations in your "Y="screen by
positioning your cursor to the right of the "=" and
pressing

Flotl Flekz Fletd
W ERT RS

Step 2. With the cursor immediately to the right of

"Y1=", press CED @Y (D) () &Y ().

Step 3. To see the graph on a standard viewing

window press ).
Note: The zeros of a function (also called “roots”) are
the x coordinates of the x-intercept points.

Step 4. Notice that there are two x-intercepts. To

find the positive zero, press B to go to the
CALCULATION Menu press (2) to choose "2:zero."

=0 “Tr=-n

M1l MuAnm

G mazximum Note: The calculator will prompt you with three

E' ég?g;f'e‘:'t questions: "Left Bound?", "Right Bound?" and

71TE (Y e ‘Guess?".

LRt Leftof | Step 5. To "Left Bound?" respond by pressing the

Marker the zefo | 5rrow keys to position the cursor to the left of the
zero you are finding. In this case, the cursor is

Curer already left of the positive zero, so press GRED.
Notice the triangular marker toward the top of the

Eidhk EBou

screen. It marks the "Left Bound" that you chose.




T1=h"e+rih-B

ursor to the
right of zero

QUEIET
bt o ek - il e ] % -

Step 6. To “Right Bound?” respond by pressing ()
12 times to move to the right of the positive zero and
press @@). This marks the "Right Bound". That is,
the cursor is now to the right of the zero (x-
intercept).

Step 7. To “Guess?” respond by pressing (J((Jto
move the cursor near the zero. Press @@). The TI-
84 now displays the zero of x = 2.

A 5

Step 8. To find the negative zero press @)
to go to the CALCULATION Menu press (2) to

choose "2:zero."

1= c+Zn—-H

LeFtEound?
n=-4 yeENEE 1Y=Z0zfElNE

Step 9. To “Left Bound?” respond by pressing ()30
times to move the cursor to the left of the negative

zero. Press @QD.

T1=H c+n-H
1

GLEIET
w==x 20787 "1Y=-00z=nY4yz

Step 10. To “Right Bound?” respond by pressing ()
3 times to move the cursor to the right of the
negative zero. Press GED.

Step 11. To “Guess?” respond by pressing GUED.
You did not need to move the cursor as it was
already positioned near the zero you sought . The
TI-84 now displays the zero of x = -4.




Performing arithmetic operations on matrices

. 2 -5 7T =2\
Example. Given A = and B= find:
6 O 4 9

A. A+B

B. 3A

C. AxB.

MATH EDIT Step 1. To enter matrix A, press B €@ to
!ﬁ [i Eiﬁ ]i 2r3 access the MATRIX menu.
3001
HAMES MATH Step 2. Scroll over to “EDIT” by pressing (D ()

EE% 2 . Press @3 to choose "1:[A]".

MATRI%[A] Step 3. You must enter the dimensions of the

matrix. This matrix has 2 rows and 2 columns,

[ -1 1

[0 R 1{ | soitisa2x2matrix. Press (2) @@ (2)
D

MATRIXI[A] 2 =2 Step 4. Enter the first row by pressing (2)

iz = | OO

LB 1 .

- Step 5. Enter the second row by pressing (é)

4D O DD

Step 6. To enter matrix B, press L) €@ to
access the MATRIX menu.

Step 7. Scroll over to “EDIT” by pressing () ()
. Press (2) to choose "2:[B]".

matrix. This matrix has 2 rows and 2 columns,

]
Ci— 1| |soitisa2x2matrix. Press ) @D @)

2

MATRIX[B] 2 =2 Step 8. You must enter the dimensions of the
[7 -

L4

Step 9. Enter the first row by pressing (7))

@D D

Step 10. Enter the second row by pressing (2)

ENTER AL




B Step 11. Press € @D to go to the home
. S screen.
MATH EOIT Step 12. In Part A you are to find A + B. To
% o, access the MATRIX menu by pressing €&
H 2EL
T D
[A]1+0H Step 13. Your first matrix is [A]. Press GG to

select it. Press (+)

2

Step 14. Go back to the MATRIX menu by

pressing D) €D

Step 15. Your second matrix is [B]. Press (2)
[[2 -V] to select it.
» [18 3 1] Step 16. Press @) to execute.
= Step 17. In Part B you are to find 3A. Press
Q.
MATH EOIT Step 18. Press €L €@ to access the
% e, MATRIX menu.
—r.:.r_.—.n __2::{2. . P,
Z[A] Step 19. Your matrix is [A]. Press @D to
[[&_  -13] select it.
0 [1z & 1] Step 20. Press GQE) to execute.
MATH EOIT Step 21. In Part C you are to find AB . Press
Iw A, €D €D to access the MATRIX menu.
' [B] Z2x2
T [ .
[A]* Step 22. Your first matrix is [A]. Press G to

select it. Press (x )

MATH EDOIT
232

Step 23. Go back to the MATRIX menu by

pressing k) €.

[FI]*[EF][

[ & -49]
[42 -12]

Step 24. Your second matrix is [B]. Press (2)
to select it.

]

Step 25. Press @) to execute.




Combinations

The combination formula is ,C, =

r!(n;r).

g where n is the total number of

elements and r is the number selected. The combination formula is built into the
TI-84's probability menu.

Example. How many different 4 person committees can be formed from a group
of 15 people?

150 1

=

J
*' HUM CP= PRE
: rlec
LI -

s rand

1
gﬁnﬂ 5

MATH HUM CP= [H&E=

I
15 rnCr

N

Step 1. Because the order does not
matter, we are going to evaluate the
combination of 15 things taken 4 at a time

or ,,C,. To do this press (1) () GD
scroll to "PRB" by pressing () (»(»and
select “3:nCr” by pressing (3).

15 nCr 4

1363

Step 2. Press (4) @D and you see that
there are 1365 ways in which 4 person
committees may be chosen.




Piece-wise Defined Functions

Functions that are defined over different domains are called piece-wise defined
functions. Their graphs are a little more difficult to produce.

2, 3
Example 1. Graph f(x)= {x " X<

2x-9, x>3
Flatl Flotz Flot: Step 1. Press (Y= ).
w =
wYe=
=

Note: If there are functlons in the Y.’s on your calculator, clear them by
positioning your cursor immediately to the right of the "=" and pressing

Note: You enter each piece of a piecewise defined function in its own Yn.
So, you will enter the first piece into "Y;" and the second piece into "Y>."
The function and the inequality are separated by a division sign. It is also
important that each piece and the inequality portion be in parentheses.

Flotl Flotz Flotz Step 2. Enter the first piece into "Y1" by

A ECEFZ DA CEE T pressing Q@D+ (D) WP WP
~e=Nl D1.0.nL 2ND AvATHISEIEPL ) LENTER B

s
w by, -

Flati Flatz Flats Step 3. Enter the second piece into "Y2" by

WY BEHAR Y CEE T pressing @ D) & OO @)
;H’EE'iEH-'?J?'f'iHEE?' VD DTD O OW.

N

Z5tandar Step 4. Press (&) and you get the
TI1rid graph shown. Notice that there is a jump

between the two pieces. This often
happens with piece-wise defined functions.




-2X, x< -2

x*-2, —2<x<2
Example 2. Graph f(x)= ’
P P f( ) X, 2<x<6
8, x>6
Floti Flatz Flots Step 1. Press (Y= ).
M=
‘»3 z= Note: If there are functions in the Y»’s on
W=
| I e

your calculator, clear them by positioning
your cursor immediately to the right of the "="

and pressing @&D.

Note: You enter each piece in its own Yn. So, you will enter the first piece
into "Y;" and the second piece into "Y>." The function and the inequality are
separated by a division sign. It is also important that each piece and the
inequality portion be in parentheses.

Flotl Flotz Flotz Step 2. Enter the first piece into “Y1” by
B -2Ra s (He -2 | | pressing @) ) ) D W ) D
- DDVDWOO DD
wMET

Note: The second and third pieces of the function contain a compound
inequalities. To put them in the calculator we write them as two separate
inequalities separated by "and". As you will see in the keystrokes, "and"
is found in the LOGIC sub-menu of the TEST menu.

Flati Flatz Flats Step 3. Enter the second piece into "Y2" by

=B -2EI (RS -2 | | pressing Q@D (D (OO ED
WH R DDy ¢ -2 @13@@@@@@2

=t - e maTH JIDLENTER DX T.0.n ] 2ND AmATH ICYIEY)
= (ENTER B
~hy=
wMNe=
Flatl Flakz Flok: Step 4. Enter the third piece into "Y3" by
W BC 2R3/ CR¢ 23 | | pressing QD ED W &) @D W
Lcr.0.nf 28D JuATH JEDLENTER RXT,0,n L 2ND

MR P
w' Spd MED LWL
WNrEOEI (2R and
wEE

~y=N

66
&




Flatl Flatz Flot:
WMABEC RIS TRD TED

wWeBCRS2=20 0 -2E
woand #AE2
wWWrECRIAC20H and

AEE
WyBCBa AR eI

Nt T

Step 5. Enter the fourth piece into "Y4" by

pressing @ C8) @ () D & LD
@O

Step 6. Press (&) and you will see

the graph on the standard viewing window.
Notice that there are 4 distinct pieces.




Permutations

The permutation formulais P, =

(n—r)!

g where n is the total number of

elements and r is the number selected. The permutation formula is built into the
TI-84's probability menu.

Example. How many ways can a group of 15 people elect a president, vice
president, treasurer, and secretary? That is, how many different sets

of officers are possible?

15

J

r. HUM CP= PRE
22 rfec T

MATH

I'I'II"‘

LI EFW!
i

Step 1. Because the order matters, we
are going to evaluate the permutation of
15 things taken 4 at a time or .P,. To do

this press (1)) () @) scroll to "PRB" by
pressing () (»(» and select “2:nPr” by

pressing (2).

B —|=

a3 hPr 4

e =1

Step 2. Press (4) @) and you see that
there are 32,760 different sets of officers.




Reduced Row Echelon Form (rref)

Example 1. Use Gauss-Jordan Elimination to solve the system of

equations

2x+y=3

{x—3y25

Note: Write the system of equations as an augmented matrix

x-3y=5
2x+y =3

1 =315
_—> | .
2 113

gl?lﬁ MATH EDIT

Step 1. Press @) €@ to access the
MATRIX menu. (On the TI-83, you can just

35 EE% press the key.)

.Il: ra .

HAMES MATH |=ia}il Step 2. Scroll over to “EDIT” by pressing

EE[H] ﬁ (D . Press @D to choose "1:[A]".

2t [E]

MATRIXI[AICZ =3 Step 3. You must enter the dimensions of

[ I o 0 1 the matrix. This matrix has 2 rows and 3

Lo 0 a 1| | columns, so it is a 2 x 3 matrix. Press (2)
eNTER SEAENTER D

M W Step 4. Enter the first row by pressing (1)
D O ) D

MATEIx[A] 2 =3

Step 5. Enter the second row by pressing

LN = AL AEPAENTERE

L1 R 1
[c i h]
B Step 6. Press @) @I to go to the home
- i screen.
MBTH EDIT Step 7. To put the matrix in reduced-row
w 2 echelon form, press ) €@ to access the
<t [B] MATRIX menu
HAMES |GEME EDIT Step 8. Scroll to “MATH” by pressing ().
u%let, i
Zidime
4iFille




HAMES a
@Tcum LA
s FOLISLW AR

L I R

EOIT

e a=a |

Step 9. Scroll to “B: rref(” by pressing (&)
11 times.

Note: On your calculator you may press

WD WD to more quickly access the "rref”
command.

MATH EDOIT
2335

Step 10. To tell the calculator which

matrix to use, press @) €.

S Tk R
FrraefC [ATR Step 11. Your augmented matrix is [A].
Press @) to select it.
Fraf e [H] Step 12. Press @ to close the
[[1 @B 2 ] parentheses and @) to execute. On
B 1 -111 paper, this would look like:

1 0! 2
|
0 1!-1

Therefore x =2,y =-1.




Solving a linear system with a matrix inverse

Example. Solve the system of equations by finding the inverse of its coefficient

matrix.
2Xx+6y =24
3x+5y=-8

You should rewrite this as:

o e}
e -2 %] e[,

X
Once you find A™, [y} =A"B.

MATH EDIT Step 1. To enter matrix A, press G €D
W 2X3 to access the MATRIX menu.
: [EB]
3:[C]
HAMES MATH Step 2. Scroll over to “EDIT” by pressing ()
[A] 2 (». Press G to choose "1:[A]".

= [E] :

MAETRIX[A] 2 =32 Step 3. You must enter the dimensions of the

[z 1 matrix. This matrix has 2 rows and 2

[z e 1 columns, so itis a 2 x 2 matrix. Press (2)
WD D .
Step 4. Enter the first row by pressing (2)
D ) T
Step 5. Enter the second row by pressing
DS D

w MATH EDIT Step 6. To enter matrix B, press Q) €@ to
2R

access the “MATRIX” menu.
[B] Z=2
] .

=




Step 7. Scroll over to “EDIT” by pressing ()
(». Press (2) to choose "2:[B]".

Step 8. You must enter the dimensions of the
matrix. This matrix has 2 rows and 1 column,

soitis a 2 x 1 matrix. Press () @@ ()
[ENTER ]

Step 9. Enter the first row by pressing (2)

& DD

Step 10. Enter the second row by pressing

U=

Step 11. Press @) @D to go to the home
screen.

MATH EOIT Step 12. Press &) €@ to access the
% 2w MATRIX menu.
: 2¥1
I
[A]-1# Step 13. Your first matrix is [A]. Press G

to select it.

Step 14. You want the inverse of A. Press

Step 15. Press (x ).

MATH EDIT
232

Step 16. Go back to the MATRIX menu by

pressing G €.

Step 17. Your second matrix is [B]. Press

(@) to select it.

Step 18. Press @) to execute. The
answeris x =21,y =11.




The TVM solver

The Time-Value-of-Money (TVM) solver displays the following variables:

If 4 of these are
known, the

TVM solver will
solve for the
fifth variable

The number of payment/compounding periods
Annual Interest rate

Present Value

Periodic Payment amount

Future Value

Payment periods per year
Compounding periods per yea

You may decide if the payment is at the beginning or the end of the period.

Example. Suppose you have found a house on sale for $175,000. What would
your monthly payments be if you financed it for 30 years at 7.5% interest?

iﬁli lhance...

Step 1. Press @@P and select “1:Finance” by

pressing GUED.

Step 2. Select “TVM Solver...” by pressing

YHRS
@fﬁm Soluer L ENTER }
Pt
Srtum_Ix
Amd g ars
M=354 Step 3. The cursor is positioned to the right of
I*=A \ “N=", which is the number of payment periods
Fiu=A over the life of the loan. If you are financing the
F'HI=E‘ loan for 30 years, you will make 12 payments a
EH;El year for 30 years. Press (1)(2)(x)(3) ()
| &LD. You see "N=360"
PMT:(0 BEGIN
N=354 Step 4. With the cursor flashing to the right of
TH=F. 5\ "1%="press (1) () &) D).
Fl/=0
F'HI=E' Note: When you are using interest formulas
EH;EI you have to convert the interest rate into a
CoW=1 decimal, you do not have to do this in the "TVM
PHT: (33 BEGIM Solver."




MN=350 Step 5. The cursor is positioned to the right of
I#=7.5 "PV=", which is the present value of the loan.
FU=175000 € Press (1) (7)) () (o) o) CGED.
b e—
P;;:h Step 6. With the cursor positioned to the right
Co%=1 of "PMT=", press (0 ) COQED.
PHT:I8 BEGIN Step 7. With the cursor positioned to the right
of "FV=", press (0 ) GOED.

M=350 Step 8. You need to adjust the number of
I#=F.5 payment periods to 12 (12 months in a year).
Fi=17S8EA With the cursor positioned to the right of
Fiio. & "PIY=", press (L) (2) GID.
E;ﬁ;%%. Note: The "C/Y=" will automatically be
PMT:[=gL BEGIH changed to 12.
MN=3E506 Step 9. Position the cursor to the right of
I%=rF.5 "PMT=" by pressing ()N A. This is the
Fiu=17oHEH variable which represents the loan payment.
FMT=N
EH;EIE Cursor
CoM=12
PHMT:|SEE BEGIH
N=Z58 Step 10. To “SOLVE”, press UG QD).
[%=7am Your house payment is $1223.63.
FPLll=12SEEA

CMT=-1223, 62539 Note: The TI-84 designates outflows of money
Fl-"-.I'I'IE].E with a negative sign and inflows of money with
=13 a positive sign.
FMT:SEK EEGIH




Factorials

Example. Evaluate 6!

=) 1

U |

a HUM CP# _FPRE
: b0ec

3 _

T o .

THTH EUH CPA |EEs
I Fan

ZinPr /

L,
s FandInt o

Step 1. Press (&) @ and scroll to
“PRB” by pressing () (D (.

5 Step 2. Select the factorial symbol by
pressing (4)
= Step 3. Press @A) to evaluate. You

72

see that 6! = 720.




Evaluating a determinant

3 -1 0
Example. Evaluate 0 2 1.
4 5 =2
MATH EOIT Step 1. Press @) €@ to access the
w 23 MATRIX menu.
: [E]
3t [C]
HAMES MATH Step 2. Scroll over to “EDIT” by pressing
Eﬂ [A] 253.-'; . Press GG to choose "1:[A]".
< IBl
MATREIXIA] 2 =3
[ 1 - c 1
[Le i K 1
MATRI*[A] W Step 3. You must enter the dimensions of
[ E 1 the matrix. This matrix has 3 rows and 3
te 1 : ] columns, so it is a 3 x 3 matrix. Press (3)
MATRI®I[A] 3 =3 Step 4. Enter the first row by pressing
[ 3 -1 i ] OGP W OTD )LD
E ,_'JI E ﬁ_} Step 5. Enter the second row by pressing
D ODD D) UD.
Step 6. Enter the third row by pressing
LD O ) TD.
Fa3="2
] Step 7. Press @) @I to go to the
home screen.
MATH EOIT Step 8. To find the determinant, press
W €D €D to return to the MATRIX menu.
: [E
31 [C]

Note: Only square matrices (2 x 2, 3 X 3,
4 X 4, etc.) have determinants

SMES \gEMIE EDIT

Step 9. Scroll to “MATH” by pressing ().

et Cll

Step 10. Press @) to select “1: det(”.




WHTH EOIT
a5

Step 11. To tell the calculator which
matrix to use, press ) €@ to return to

" the MATRIX menu. (or press on
i ) the T1-83)
det. ¢ [A] Step 12. Your matrix is [A]. Press GRiED
to select it.
det.C [A] 3 Step 13. Press @ to close the

31

parentheses and G to execute. The
determinant is -31.




Finding the inverse of a matrix

2 6
Example. Find the inverse of [3 5]

w MATH EDIT Step 1. Press @) € to access the MATRIX
25

menu.
[E]
3t [C]
HAMES MATH Step 2. Scroll over to “EDIT” by pressing (D ().
[A] 2&3—‘* Press @) to choose "1:[A]".
Bl .
MATEI=IA] 2 =3
[1 mC; L 1
[z i =z ]
MATRI%[A] Step 3. You must enter the dimensions of the
[ -1 1 matrix. This matrix has 2 rows and 2 columns, so
[ - 1] |itisa2x2matrix. Press (2) @R (2) Q.
MATRI®[A] 2 =2 Step 4. Enter the first row by pressing (2) GQED
[z 1 @
[: Ih 1 % .
Step 5. Enter the second row by pressing (3)
| @O
B Step 6. Press @) @I to go to the home
e screen.
MATH EOIT Step 7. To find the inverse go to “MATRIX” by
mixi pressing G €.
S [C] _
[A] Step 8. Your matrix is [A]. Press G to select
it.
[A]- Step 9. To find the inverse, press €. Press
[[-.625 .72 ] GIBD) to execute. Note: Only square matrices (2
[.3¥75  -.25]1] X 2, 3 X 3, 4 x 4, etc.) that have non-zero

determinants have inverses.

[A]- Step 10. To convert to the entries to fractions
[

press @D @D @ED. You see that the

1
]] 2 6 _5 3
Ans)Frac inverse of{ } is { 38 41]
[[-5-8 3-4 1] 3 5 T 7
[3-83 -1 4]}/
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