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WHAT CAN MY CALCULATOR DO?

A mini-tutorial on the TI-83

This document is a summary on some common functions of the TI-83 and problems students often encounter when using it.  You can search for you topic in the table of contents or in the index.  A lightening bolt near a topic designates something that is commonly used (or commonly misused).
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MODES OF THE CALCULATOR 

Click on the mode key on the top of your calculator to establish some basic settings.
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Numerical Mode


Normal – this is the typical setting you want for you calculator


Sci – use this if you want your answer to appear in scientific notation XE "scientific notation" 

Eng – we will never use this mode

Decimal Points

The second line in the mode screen changes the automatic rounding available on the calculator.  Float is typically what you want.  This means the answer will show as many decimal values as necessary up to 10 total digits.  By changing the setting to one of the other values the calculator will consistently ROUND to that number of decimal places.

Angular Units XE "Angular Units" 
[image: image6.wmf]Depending on the type of trigonometric problem you are doing, you may need to change between radian XE "radian"  and degrees XE "degrees" .  For example, if you are doing a SOHCAHTOA word problem, you probably have been given information in degrees.  When you are doing trig graphing, or other advanced calculations, you will probably need radians XE "radians" .

Type of Functions


Func (Function XE "Function" ) - 99.999% of the time you will need to have your calculator in this mode


Par (Parametric XE "Parametric" ) – We will not use this mode


Pol (Polar XE "Polar" ) – We will only need this mode in Precalculus to graph polar equations


Seq (Sequences XE "Sequences" ) – You can calculate sequence and series problems in this mode

Graphing Pen XE "Graphing Pen" 
Think of the graphing screen on your calculator like a lazy guy with a pen.  Most of the time he will graph from left to right, without picking up the pen.  This is “Connected”.  If you set the screen on “Dot” the pen will actually lift up from the screen when it is graphing two things that are not connected.

Graphing Order


Sequential XE "Sequential"  – this will graph your equations one at a time;  y1, then y2, then y3, …


Simultaneous XE "Simultaneous"  – this will graph your equations simultaneously from left to right

Complex Numbers XE "Complex Numbers" 

Real XE "Real"  – answers are real numbers


a+bi – can express answers as complex XE "complex"  numbers


re^i – can express answers as rectangular complex numbers (you don’t need this)

Screen Style XE "Screen Style" 
Full XE "Full"  – when you are calculating, the entire screen is calculating; when graphing, the entire screen is graphing.

Horiz XE "Horiz"  – The top half of the screen shows the graph always.  The bottom half can be calculating, in the y= screen, or in another menu

G-T XE "G-T"     Shows the graphing screen to the left and its corresponding table to the right
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BASIC ARITHMETIC FUNCTIONS

Fractions XE "Fractions" 
If you need to convert a large decimal to a fraction on your calculator, subtract off the whole number before you convert.  For example, 14.375 = 115/8.  So…subtract 14 to get 0.375, then hit MATH-ENTER-ENTER.  Your answer is 14 3/8.  This is a better answer for some situations.

Negative Signs XE "Negative Signs" 
Be careful!  The negative sign on the calculator is on the bottom row (-).  The subtraction sign is on the right side and they do mean different things.

Exponents XE "Exponents:squaring, other exponents" 
Squaring

This is a VERY common mistake.  There is a difference between –42 and (-4)2:   -42 means that only the 4 is being squared, not the negative.  The result is –16.   (-4)2 means that the entire value of –4 is being squared.  The result if +16.

Other exponents

If you want to take a number or variable to an exponent other than 2, use the ^  key.   For example, 34 


would be typed in as 3^4

Roots XE "Roots"  

If you want to take the square root of a number, use the button on the left side of your keypad.  Note that the key automatically uses a parentheses at the beginning of the square root, so you need to close the parentheses when you don’t need it anymore in your expression. 



To find other roots you have a couple of options.  To find the 4th root of 81:   



(a)    81^(1/4)
  
OR
(b)  4, MATH, x(  , 81

Scientific Notation XE "Scientific Notation" 
To enter a number in scientific notation, use the EE key (above the comma, you will need to use 2nd to get to it).  For example, 8.4562 x 10-3 is enter as 8.4562E-3.  Note that the button shows EE but only appears on the screen as a single E.


Pi XE "Pi" 
If you need to calculate with the value of pi, use the pi button rather than just 3.14 so that you are as accurate as possible.

Answer XE "Answer"  and Previous Entry XE "Previous Entry" 

If you have just calculated an answer and want to use that answer for your next calculation without

retyping it (this is not just convenient, it is sometimes also more precise), use the ANS button located above the negative sign.  


If you have been using a complicated formula that you want to use again, but not retype again, use


2nd ENTER.  Hitting it repeatedly allows you to scroll through your previous work and change

expressions to update them.  This handy if a single value changes, or perhaps you accidentally mistyped something in the expression.


Algebra Functions

Absolute Value XE "Absolute Value" 
If you want to type absolute value bars, go to MATH, ABS(    and type in your expression.  Closing the parentheses is the same as closing the absolute value bars.

Greatest Integer XE "Greatest Integer" 
If you want to type greatest integer bars, go to MATH, INT(    and type in your expression.  Closing the parentheses is the same as closing the greatest integer bars.

Imaginary Numbers XE "Imaginary Numbers" 
Your calculator can calculate imaginary numbers.  Use the i button on the bottom of your keypad (above the decimal point).  If you are rationalizing, be sure to put parentheses around the numerator AND the denominator.  You may need to hit MATH-ENTER-ENTER to get the answer in fractional form.


Graphing XE "Graphing" 
Entering the Equation XE "Entering the Equation" 
Click on the “y=” key.  You can enter your equation here.  It is convenient to use the X,T,,n  button when you are typing X into the equation.  When you are ready to see the graph, hit GRAPH.

Setting the Window XE "Setting the Window" 

ZOOM XE "ZOOM" 

(a)
ZBOX XE "ZBOX"  – move to the top left corner of the area you are interested in, hit ENTER, then use the arrows to move down and right to encompass the entire area, hit ENTER.


(b) 
ZIN XE "ZIN"  – after you select this, the graph screen will come up, hit ENTER until it zooms in far enough

(c) ZOUT XE "ZOUT"  – after you select this, the graph screen will come up, hit ENTER until it zooms out far enough

(d) ZSTANDARD XE "ZSTANDARD"  – Resets the window so that it shows 10 in each direction

(e) ZTRIG XE "ZTRIG"   – Sets the window for –2 to 2 in the x direction, -4 to 4 in the y direction

(f) ZSTAT XE "ZSTAT"  – Sets the window to fit the statistics stored in the lists for statistical graphs

(g) ZFIT XE "ZFIT"      – Tries to set the window so that important characteristics show; only helps a little

WINDOW XE "WINDOW" :  Hand set the values for the window and change the scaling to better fit the graph.   Overstate the range.  For example, if your graph goes down to –20, set it at –25 to be sure to be able to see the whole graph.

Style of the Graph
You can change the style of the graph in the “y=” screen.  Move your cursor all the way to the left and hit ENTER to scroll through line style XE "line style"  and shading options XE "shading options"  for the graph

Turning Equations Off XE "Turning Equations Off" 
You may want to load multiple equations into your “y=” screen but not have them all graph simultaneously.  You can turn the graph “OFF” by moving your cursor to the “=” sign and hitting ENTER.   You can turn it back on the same way.

Formatting the Window

If you play games XE "games" , they will reset your graphing settings.  Go to FORMAT (above the ZOOM XE "ZOOM" ) and select ALL of the settings to the LEFT.

Table XE "Table" 

By pressing the TABLE key (above the GRAPH key) you can see the x-y 
table associated with your graph(s).  Use your Up/Down arrow buttons to 
scroll through the list.  You can use Left/Right arrow buttons to move across 
the y-values for other graphs.  Your calculator is preset to have the x column change in increments of 1. 

If you want x to change by a value other than 1, go to the TBLSET XE "TBLSET"  key (above WINDOW XE "WINDOW" ) and change x to the desired increment.

Trace XE "Trace" 
First of all, the TRACE button is only moderately helpful.  It will help you to see how x and y are changing, and to get ESTIMATES for x- and y-intercepts.  To get better values, use either the table or the CALC menu.

Calc XE "Calc" 
The CALC key is the most valuable function on the calculator!  It has lots of valuable menu selections so it would be helpful to become familiar with them.



Value XE "Value" 
Hit CALC, VALUE, and the graph screen appears with an X= in the bottom left corner.  You can type in numbers and hit ENTER to get the y-value that corresponds to it.  This is a great way to find y-intercepts (just type in 0 for X).


Zero XE "Zero" 
Hit CALC, ZERO (other models may say ROOT).  This will find the Zero XE "Zero" /Root/X-intercepts for a graph.  Move your blinker just to the left of the x-intercept and hit ENTER.  Then move the blinker just to the right of the x-intercept and hit ENTER.  When the calculator says GUESS, just hit ENTER.  It will give you the coordinates of that x-intercept.  Repeat the process for another x-intercept.

Minimum XE "Minimum" 
This function is valuable to find the vertex of a parabola XE "vertex of a parabola"  if the parabola opens up.  Hit CALC, MINIMUM.  Move your blinker just to the left of the minimum point and hit ENTER.  Then move the blinker just to the right of the minimum point and hit ENTER.  When the calculator says GUESS, just hit ENTER.  It will give you the coordinates of that vertex. 


Maximum XE "Maximum" 
This function is valuable to find the vertex of a parabola XE "vertex of a parabola"  if the parabola opens up.  Hit CALC, MAXIMUM.  Move your blinker just to the left of the maximum point and hit ENTER.  Then move the blinker just to the right of the maximum point and hit ENTER.  When the calculator says GUESS, just hit ENTER.  It will give you the coordinates of that vertex.


Intersect XE "Intersect" 
This function finds intersection points between two graphs.  Hit CALC, INTERSECT.  You can hit ENTER, ENTER, ENTER and the intersection point will show up.


dy/dx XE "dy/dx" 
Hit CALC, dy/dx XE "dy/dx"  and move your cursor to the point you want to calculate.  When you hit ENTER the calculator will estimate the value of the first derivative at that point.


Trigonometry XE "Trigonometry" 
Units XE "Units" 
It is important to asses whether your calculator needs to be in degrees XE "degrees"  or radians XE "radians" .  This setting only makes a difference if you are using the trig keys (sin/cos/tan).  You can change the units in the MODE XE "MODE"  menu.  You can also use your calculator to approximately convert between degrees and radians.


º

If your calculator is in radian mode, but you temporarily need to evaluate something in degrees XE "degrees" , go to ANGLE, and select º.  For example, type tan (-35.256º) to find this tangent value.


‘

This is the symbol you use when you want to represent minutes XE "minutes"  (1 minute is 1/60th of a degree).


r

If your calculator is in degree mode, but you temporarily need to evaluate something in radians XE "radians" , go to ANGLE, and select r.  For example, type tan (3/7)r to find this tangent value.


>DMS
Type in a decimal degree value then hit ANGLE, >DMS to have the angle converted to the DMS system XE "DMS system" .

Evaluating Trig Functions XE "Evaluating Trig Functions" 

To find the value of a trig function, just directly type in the expression.  For example, sin(-25.7).

To find the value of an angle having been given a trig value, you need to use the 2nd button.  To find what angle has a cosine of 0.3587, type in 2nd, COS(0.3587) and the angle will appear in degrees XE "degrees" .

Graphing Trigonometric Graphs

To graph a trig graph, either set the window by hand in the WINDOW XE "WINDOW"  menu, or use ZOOMTRIG XE "ZOOMTRIG" .  It is typical to use RADIAN MODE XE "MODE"  for trig graphing.


STATISTICS XE "STATISTICS" 
Entering Data XE "Entering Data"  for Statistical Calculation


Lists XE "Lists" 
To enter data values, hit STAT, EDIT.  The lists you can use are labeled L1 XE "L1" , L2, …L6.  Type the data you are interested in evaluating in the appropriate list.  If you need to clear previous data, arrow up to the title of the list and hit CLEAR (not DELETE!).  This will clear that list completely. 


Sorting Lists XE "Lists" 
If you need to sort a list in ascending or descending order, exit the LIST screen.  Hit STAT, and select either SortA XE "SortA"  or SortD XE "SortD" .  

Calculating 1-Variable Statistics XE "1-Variable Statistics" 
Hit STAT, EDIT to enter values into L1 XE "L1" .  2nd QUIT.  Hit STAT, CALC, 1-VAR STATS, L1 (2nd 1), ENTER.  A long list of items will come up.  You can scroll up and down to see the entire list.  Important items on the list are Mean (   ), x (the sum of all x’s), Sx (standard deviation), n (how many data values you used), minX (the smallest value), maxX (the largest value), Q1 (the median of the lower half), Q3 (the median of the upper half), Med (Median).

Linear Regression XE "Linear Regression" 
Determine which of your values is the independent and dependent variables XE "dependent variables" .  Go to STAT, EDIT and type the independent variables XE "independent variables"  (x) into L1 XE "L1" , and the dependent variables (y) into L2.  2nd QUIT, STAT, CALC, LinReg(ax+b) XE "LinReg(ax+b)"  , (L1, L2).  The prediction equation will appear on your screen.

Statistical Graphs XE "Statistical Graphs" 
Start by going to Y= and clearing any equations you currently have typed here.  After entering your data into L1 XE "L1" , hit 2nd QUIT.  Then go to 2nd STATPLOT XE "STATPLOT"  (above Y=), Plot 1.  Select ON and the type of graph you are interested in.  Select the appropriate List for the data to be pulled from.  Go to ZOOM XE "ZOOM" , ZoomStat, and your graph will appear.

Note:  You must turn off this stat plot to go back to regular graphing.  You can do this one of two ways:

(1) Go to Y=, and click on any of the highlighted Plots on the top of the screen so they are off.

(2) Go to 2nd STATPLOT XE "STATPLOT" , Plot 1, and select OFF.


Matrices XE "Matrices" 
Entering Matrices XE "Matrices" 
To fill in numbers into a matrix, hit MATRX, EDIT.  Select any of the matrices listed.  Enter the dimensions of the matrix XE "dimensions of the matrix" , hitting ENTER after each number.  You will find yourself in the first position.  Enter the number and hit enter, and you will travel across the first row, then across the second, etc.  2nd QUIT when you are done.

Evaluating with a Matrix

You need to start in the standard calculation screen.  Hit MATRX, then stay in the NAMES XE "NAMES"  screen.  Select the matrix you want to calculate with, then the operation you want to use, then repeat the process for the next matrix.  For example, if you want to multiply matrix A and B, hit MATRX, 1, x, MATRX, 2

If you want to find the determinant XE "determinant"  of  matrix A, enter it into the MATRX, EDIT screen.  2nd QUIT, MATRX, MATH, det( , MATRX, 1, ENTER.


Programs

Problems with games XE "games" 
Playing games XE "games"  on your calculator can be fun, but it does cause problems when it is time to use the calculator for real work.  You may find that resetting it every time you need to graph makes the games not worth it.  Follow the section on the graphing format screen to reset your defaults for graphing.

There are a variety of helpful and educational programs that you can find all over the internet.  There is some basic software available with a USB hookup cable that will enable you to download programs and enter information directly from your computer into your calculator.  When I purchased mine, it was around $20.00.  I think the flashcard application XE "flashcard application"  that is available from Texas Instruments is FANTASTIC and would be helpful for studying many subjects other than math.  You can type in questions and answers and the calculator presents them in a flashcard format.  It is certainly worth looking into.   


MEMORY & BATTERY ISSUES

Storing XE "Storing"  And Recalling XE "Recalling" 
Your calculator has many places to store numerical values, including space in all 26 letter of the alphabet found on your keypad.  You can store a value into a variable by entering the value, then hit STO>, and the variable you want to store it into.  It is stored in this location until it is replaced, but this does not present any problems in the graphing functions.

If you want to recall the value of the variable, just type in the variable and hit ENTER. 

Deleting Programs XE "Deleting Programs" 
Go to 2nd MEM, Mem Mgmt/Del, Prgm.  The list of available programs comes up. Scroll to the program you want to delete, hit DEL, and select YES.

Resetting XE "Resetting"  the Calculator

This is sometimes necessary to undo anything you have accidentally done that makes your calculator unmanageable.  Go to 2nd MEM, RESET, ALL RAM.  This will erase everything and make your calculator have all of the factory preset default values.

Changing the Battery XE "Battery" 
You should change the batteries often.  I recommend changing them right before both semester exams, even if they are not dead.  Take them home and stick them in a remote or something that will not give you a failing grade if they suddenly go dead.  Also, listen to your calculator if it is giving you a low battery message.  

Changing the Screen Contrast XE "Contrast" 
As your batteries wear down, you may need to adjust your contrast on your screen to see it.  Just hit 2nd UP/DOWN to adjust the contrast.  You will see a number in the corner showing you what level you are at.
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