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1. General Information 

 

 

 

 

 

 



 

 

 

 

Identify your calculator  

Be sure that you know how to identify your calculator  

(or a calculator that you have been assigned). 

The TI-83+/84+ and the TI-83+/84+SE 

have hard-wired 

Identification Numbers. 

Go to (2nd) Mem and choose 1: About.  The number listed after ID: will be the calculators unique 

Identification Number.  Be careful when reading the 8's and the B's.  The 8's are blocky and the B's are 

more rounded on the right hand side, as you can see in the Identification number listed below:  

(ID: 0A33F-17FBA-F686). 

  

 

 
Be sure to record this Identification Number 

in a secure location. 
If your calculator is lost or stolen, you will most likely be asked to identify 

the calculator by this number. 
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The Basics: Characteristics of the TI-84+ 
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Clearing an Entry or Error 

1.  If you have entered the wrong number or letter, set the cursor on the error and enter the 

correct information 

2.  If you need to delete a number or letter, set the cursor on the error, and press the DEL key, 

located next to the cursor. 

3.  To erase the entire line, press CLEAR, located underneath the cursor, once. 

4.  To clear the whole screen, press CLEAR twice. 

Example: 

3 − 6 + 12 = 

Let’s say your calculator looks like this: 

 To fix the problem, press LEFT CURSOR until it blinks over the + sign. 

Then, move cursor to the place of the mistake and simply press – to correct the problem. 

 

Inserting a Character 

To insert a number or letter, set the cursor on the character to the right and then press 2ND and               

INS. You may enter as many characters at that point as you wish without pressing INS again. 

Example: 

Enter 23 + 4                                                                                                                                

Change it to read 212 + 4 

Step 1.                                               Move cursor back to “2”. Press 2ND and INC. 
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Step 2.                                            Type “1”. After that, the number “2” became to blink. 

 

                                                                                                                                                                                                                                                   

             

Step 3.                         Move cursor to the end of the phrase.                 

 

 

 

 

Recalling Previous Entries 

Sometimes, it may be necessary to recall a previous entry, or modify a calculation. By pressing 

2ND and ENTER, you can access and edit prior actions. 

Example: 

Suppose you just calculated 132, and you wish to find 134 but you 

need to keep the present value also. 

 

 

Press 2ND and ENTER and move cursor to the ² position. The 

number “2” became to blink.  

 

 

Press ^ and 4 and press the side bottom › of the cursor and ENTER. 
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Entering Expressions 

Expressions are usually entered as they appear in print.  The calculator is programmed to follow 

the order of operations.  The answer will appear on the right side of the screen                                  

Example: 

Evaluate  27𝑎 –  18𝑏, for 𝑎 = 136 and 𝑏 = 13 

Press 𝟐𝟕 × 𝟏𝟑𝟔 − 𝟏𝟖 × 𝟏𝟑 and ENTER 

 

 

 

Adding and Subtracting Fractions 

The TI-84 can perform operations with fractions. Often, the answer is expressed in decimal form, 

but it can easily be transformed back into a fraction. 

Example: 

1

2
+

1

3
= 

Press: 1 ÷ 2 + 1 ÷ 3 ENTER 

 

 

In order to change this answer back into a 

fraction:                                                              

Press MATH key and select 1:⊳Frac. 

Press ENTER two times to get fractional 

equivalent. 
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Power and the ^ Keys 

To enter an exponential expression you must enter the base and then:                                                                   

-- Press the key 𝒙𝟐, if you operate with the second (square) power, then hit ENTER.                                                                    

-- Press the key ^ and then type the power at the window, if you operate with the  power,      . 

m higher than the second power. After typing the power press the keys › and ENTER. 

Examples: 

Find 1362 

Press 𝟏𝟑𝟔  𝒙 𝟐 and ENTER 

 

 

Find 185 

Press 18 ^ 5 › ENTER 

 

 

 

Using the Root (√ ) Key 

To approximate square roots on the graphing calculator, you must place the √ symbol before you 

enter the number. This is different than many scientific calculators. The √ symbol located above 

the 𝒙𝟐 key and can be accessed by pressing 2ND and 𝒙𝟐. 

Remember: The key √ meaning the root of the second power (square root) only.                         
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Example: 

Find √5 

Press 2ND √ 5 ) ENTER 

 

 

Find the root from the number with the power greater than second 

Remember the transformation formula: √𝑎
𝑛

= 𝑎
1

𝑛, 𝑎 ≥ 0 

Example: 

Find 

1

3 312 12  
Press: 12 ^ 1 ÷ 3 the side bottom › and ENTER 

 

 

 

 

Using the Correct Negative Sign 

On the calculator TI-84, you may notice 2 negative signs. 

The – sign, located in the right column, it is the subtraction sign. You use it for mathematical 

operations like 7 – 6 and 34 – 45. 

The (-) sign, located to the left of the enter key, is the negative sign. It goes in front of a number 

to negate it.  -4 would be entered by pressing (-) then 4. 

This may take some time to get used to. If your calculator shows ERR: SYNTAX after you 

press enter, you have probably used the wrong sign!  This error gives you two options:                                              

1) QUIT                                                                                                                                                                         

2) GO TO.                                                                                                                                                    

QUIT brings you to the home screen whereas GO TO brings you directly to the error. 
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EXAMPLE 

-𝟑 + 𝟓 − 𝟔 =  should be entered as 

(-) 3 + 5 – 6 ENTER  

 

 

 

Using Parentheses 

On the TI-84, grouping symbols, like the fraction bar, must be replaced by parentheses. This is 

true for both numerical and algebraic expressions. 

 

Example: 

12(9 − 5) + 4 ∙ 3

32 + 1
= 

Press: ( 12 ( 9 – 5 ) + 𝟒  × 3 ÷ ( 3 ^ 2 › + 1 ) ENTER 

Attention:  Your typing message cannot fit at the calculator’s screen 

completely and it mark by the black triangle     , mean the mathematic 

phrase still continued. 

 

 

Evaluating Expressions Using the Table  

The TI-84 calculator have a table feature that enables the calculator to evaluate a variable 

expression for different x values. 
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Example: 

Find the values of the function 𝑓(𝑥) = −𝑥2 + 4𝑥 + 3  for 𝑥 = {0, 1 , 2, 3} 

Step 1. Press Y= for enter the equation. The variable x is typing by   

pressing the 𝑋, 𝑇, 𝜃, 𝑛 key.                                                                                   

Press: (-)  𝑿, 𝑻, 𝜽, 𝒏  𝒙𝟐  +  4  𝑿, 𝑻, 𝜽, 𝒏  +  3. 

  

Step 2. Check the tabulator. Press 2ND and TBLSET. You must be 

sure that all value are on the right conditions, as on the picture. If it is 

wrong, use the navigator key and fix it. As you will finish, press, 

ENTER. 

 

Step 3. Press 2ND and TABLE and select values from X and Y from 

the given set. 
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Calculations are performed on 

the home screen.   

Press ENTER 

to see the answers. 
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Press ZOOM to see your options. 

Option 6: Standard is the safety 

valve.  Zstandard will always return 

you to the standard window settings 

of 10 by 10. 

 

Option 1:  Zbox (Zoom Box)  Use 

arrows to move the + to the upper left 

hand corner of your box.  Hit ENTER 

to anchor this corner.  Use arrows to 

move to the lower right hand corner 

of the box.  Hit ENTER. 

 

  

You will now see an enlargement of 

the area inside of the box. 

 

Option 2:  Zoom In 

Move the + near the section of the 

graph to be enlarged. 

Press ZOOM #2.  Nothing will 

happen until you press ENTER. 

 

  

  

Family
Typewriter

Family
Typewriter

Family
Typewriter
21



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

  
 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

  

  

 

  
 

 

Press 2nd TblSet. 

You can choose the value 

to start your table. 

You can choose the increment value 

within the table 

(delta Tbl= .1 in this example) 

  

 

When in AUTO setting, the 

table values will be 

"automatically" generated. 

 
  

You can scroll up and down  

within the table.  Use your 

ARROW keys. 

When in ASK setting, you 

will be able to enter 

the x-values you wish to 

investigate. 
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To RECEIVE a program,  

press 2nd LINK.  Arrow to  

the right to RECEIVE.  Press 

ENTER.  It should read "waiting..." 

 

To SEND a program, press 

2nd LINK.  Arrow to #3 Prgm  

or #C APPS, hit 

ENTER.  Arrow down to the 

program(s)/APP(s) you wish to send. 

Hit ENTER when you reach 

the program.  A small diamond will 

appear in front of the name. 

Arrow to the right - TRANSMIT. 

To RUN a program, press PRGM.  Select the name of the program.  Hit 

ENTER.  The name appears on the home screen.  Press ENTER.  

 To EXIT a program at any time, hit ON and choose QUIT. 

  

 
 

The TI-83+/84+ use 5 batteries:  4 AAA alkaline batteries and one 

lithium battery.  The lithium battery provides auxiliary power to retain 

memory while you replace the AAA batteries.  When the battery voltage 

level drops below a usable level, the calculator displays a warning 

message when you turn it on. 

When replacing batteries: 

  - Do NOT remove both types of batteries (AAA and lithium) at the same 

     time. 

  - Do NOT mix new and old batteries.  Do NOT mix brands of batteries.  

     Install batteries according to polarity (+ and -).  Always turn off the 

     calculator when replacing batteries. 

   -  Please, dispose of batteries properly. 

 

 

Family
Typewriter
23



Basic Use Skills 

Things to keep in mind when using your graphing calculator to solve number problems:  

1. Do not confuse the subtraction key with the negation key. 

 

2. There are two basic ways to square a value. 
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3. There may be a need for parentheses. 

 

4. There are several ways to deal with the radical symbol. 
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Mode Key 

Hit the MODE key: 

 

Available Options: 
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Basic Graphing 

Both Classic Mode and MathPrint Mode 
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Graphing Tidbits 

Both Classic Mode and MathPrint Mode 
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Graphing a Vertical Line  
(without using DRAW) 

Both Classic Mode and MathPrint Mode 
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Investigating Graph End Behavior 

Use the TABLE feature to investigate the end behavior of your graphs. 
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Finding Maxima and Minima 

for Simple Functions 

METHOD 1: Investigate relative minima/maxima for y = (x - 2)2 + 1. 
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METHOD 2: Investigate relative minima/maxima for =
1

4
𝑥3 −2𝑥2 + 𝑥 + 6. 

 

 

Family
Typewriter
35



 

 

Graphing Continuous versus                             

Discrete Functions 
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Exponents (Powers) 

Things to keep in mind when using your graphing calculator with exponents (powers): 

To SQUARE a value:  (or raise to a power of 2) 

 

To CUBE a value:  (or raise to a power of 3) 
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To RAISE to ANY value: 

 

REMEMBER... 
You can raise any value to any power by using the ^ (caret) symbol.   

You do not have to remember the special keys for squaring and cubing. 

 

Working with Fractions 

Things to keep in mind when using your graphing calculator with fractions: 
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If the parentheses was not used in the subtraction problem, only the 2 would have been subtracted (by 

order of operations) and the wrong answer would have resulted. 
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Largest Number on the Calculator 

We have such faith in our calculators.  It is hard to believe that they do not have the answers to 

ALL calculations, even in approximate form. 

But, unfortunately, there is a point beyond which our calculator cannot compute.  Most 

calculators, including the TI-83+/84+, cannot handle numbers larger than 9.99999999 x 10 99.   

Numbers beyond this value create an overflow error. 

As an example, the largest factorial that can be computed on the TI-83+/84+ is the factorial 

69!.   The factorial 70! produces an overflow error. 

It is possible to continue investigating some larger factorials by multiplying the decimal portion 

of 69!. 

69! = 1.711224524 x 10 98 

70! = (70 x 1.711224524) x 10 98 

70! = 119.7857167 x 10 98 = 1.197857167 x 10 100 

Sometimes, YOU are more powerful than your calculator!!! 
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LCM and GCF 

Finding the Least Common Multiple ( LCM ) 

 

Finding the Greatest Common Factor ( GCF ) 
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Matching Numerical Answers 

The graphing calculator can be very useful for "checking" your work and for determining if your 

multiple choice answers are correct. 

This page will address numerical style problems. 
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Resetting the Calculator 

If you are using a school calculator only in class, you may need to reset the calculator  

before each use in order to erase any settings from the previous user.  Ask your teacher 

if you should simply run the "Defaults" or completely reset "ALL Ram". 

If you own your own calculator (and have been playing games), you should run the 

"Defaults" before math class.  Games often change the calculator settings (such as turning 

 off the axes).  Remember that a "complete" reset (ALL Ram) will clear memory and  

delete programs and/or applications. 
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Certain examinations, such as the SAT Test, require that calculators' memories be completely 

cleared (including programs and APPS) prior to the test.  If you do not want to lose your 

programs, be sure to back up your calculator (to another calculator or a computer) before the test. 

 

Working with Scientific Notation 
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Using the DRAW Menu 
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Window Settings 

The viewing window is the part of the coordinate plane that will be visible on your graphing 

calculator screen.   

 

You need to understand how the viewing window is set up and how to control its size. 
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What is the physical layout of the TI-83+/84+ view screen in terms of pixels? 
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Zoom Settings 
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2.    Beginning Algebra 

 

 

 

 

 

 

 



 

 

The Absolute Value Function 

Where are they hiding absolute value on this calculator? 

 

There are two ways to find the absolute value function on the calculator.   

The absolute value function will look like  abs(  
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Graphing the Absolute Value Function 
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Numerical Checks 

for Multiple Choice Questions 

The graphing calculator allows for several methods of checking or comparing multiple choice 

answers.  Let's look at the checking of algebraic problems using a numerical format. 

Process: 
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Equation Checks                                                            

for Multiple Choice Questions 

The graphing calculator allows for several methods of checking or comparing multiple choice 

answers.  Let's look at the checking of algebraic problems by forming equations. 

Process 
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Family
Typewriter
58



 

 

Writing Equation of a Line 

Write the equation of the line passing through the points A(2,-5) and B(4,1). 
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Another way for the solution of the linear equations                           

(downloadable software)  

 

 

 

 

 

 

Depends from the given values choose the option from the                                                                           previous 

previous screen. If you press 7: NEXT PAGE, you will see the new 

the new screen. If you press 3: BACK, you will open the previous 

previous screen, if you choose 4: QUIT, you close the program 

program. 

Example: 

Create the equation of the line and it characteristics by the points (-1, 2) and (8, -3). 
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Linear Regression: The Line of the Best Fit 

We discovered that finding the line-of-best-fit may lead to many "different" equations 

depending upon the points chosen to construct the line. 

Let's examine our fast food problem with the use of the graphing calculator 
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Solving Equations 

The graphing calculator can be easily used to solve and/or check algebraic equations. 
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Evaluating Algebraic Expressions,                          

Relations and Functions 

When working with algebraic expressions, relations and functions, the graphing calculator can be 

used in a variety of ways to help evaluate the expression or determine the y-values for given 

domain elements.   The following methods may be used with expressions, relations and/or 

functions.  Relations and functions must be entered in the form of "y = ". 

Consider the following methods for evaluating: 

  Substitute Directly: 

 

 

  Store Domain Values: 
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or 
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Factoring 

The graphing calculator can be a tremendous help when attempting to multiply or factor 

algebraic expressions.  There are several approaches you may use depending upon the 

known information. 
Answers can be "checked" to see if the correct factors have been found: 

                 (particularly helpful when dealing with multiple choice questions) 
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Answers can be "found" by graphing and finding the zeros of an equation. 
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Linear Inequalities                                                        
(single variable) 
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Graphing Linear Inequalities 
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Solving Quadratic Equations 

Find the solutions (roots) of a quadratic equation using the graphing calculator. 

Consider the following examples: 
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Solving Quadratic Equations (downloadable software)    

The program solve the quadratic equation with the real roots by the given coefficients 𝐴, 𝐵 and 𝐶 

at the given equation at the form of 𝐴𝑥2 + 𝐵𝑥 + 𝐶 = 0.                                                      

Press PRGM and choice 3: QUAD 

 

 

 

 

If, even one of the roots from the quadratic                                                                                                         equation stay irrational, the 

equation will be irrational, the screen shows for                                                                                                    

for you:  
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Working with Parabolas 
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Solving Systems of Equations 
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Solving a Linear - Quadratic System 

A quadratic equation is defined as an equation in which one or more of the terms is squared but 

raised to no higher power.  The general form is ax2 + bx + c = 0, where a, b and c are constants. 

Linear - quadratic system: 

(where the quadratic is in one variable - only one variable is squared) 

In a linear- quadratic system where only one variable in the quadratic is squared, the graphs will 

be a parabola and a straight line.  When graphing a parabola and a straight line on the same set of 

axes, three situations are possible. 
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Solve graphically:    y = -x2 + 2x + 4  (quadratic - parabola) 

x + y = 4  (linear) 

 

 

 

Family
Typewriter
82



 

 

  

Linear - quadratic system: 

(where the quadratic is in two variables - both variables are squared) 

Solve graphically:    x2 + y2 = 25  (quadratic - circle) 

x - y = 5  (linear) 
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3.   Geometry 

 

 

 

 

 

 

 

 



Transformations 

Using the graphing calculator to examine transformations: 
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Transformations – Rotations 

Using the graphing calculator to examine transformations: 
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4.   Advanced Algebra 

 

 

 

 

 

 

 



Equations and Inequalities                                         

with the Absolute Value 
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Family
Typewriter
93



 

 

 

Algebra of the Functions 

The graphing calculator can be used to investigate algebra of functions.
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Example: 
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Complex Numbers 

The graphing calculator can be a very useful tool for checking your work with complex numbers. 

Keep in mind, when working with a graphing 

calculator, that there may be more than one way to arrive at an answers 
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Now, let's look at the arithmetic of complex numbers: 

 

 

Using the calculator to investigate powers of i: 
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There are also special functions on the graphing calculator to deal with complex numbers (but 

you probably won't need a calculator for many of these functions): 

 

5.  abs(   returns the absolute value of the complex number. 

     abs(5+12i)  gives  13 

(Note:  The absolute value of a complex number may also be called its magnitude.  It you plot a complex 

number as a single point, the absolute value represents the distance from the origin to that point.  If you 

plot a complex number as a vector, the absolute value represents the length of the vector.) 

 

 

Composition of Functions 

The graphing calculator can be used to investigate the composition of functions (composite 

functions). 
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Example: 
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Solving Exponential Equations 

While exponential equations can be solved on the graphing calculator, you will, in 

most cases, have to adjust your window to see the graphs. 
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Solving Exponential Expressions                               

(ln and e) 
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Inverse Functions 

The graphing calculator can be used in several ways to check your work 

when you are dealing with inverse functions. 
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Working with Logarithms 

 

 

 

 

When working with logarithms on your graphing calculator, 

you must remember the "Change of Base Formula": 
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Examples: 
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Solving Quadratic Equations 

Find the solutions (roots) of a quadratic equation using the graphing calculator. 

Consider the following examples: 
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Solving Quadratic Inequalities 

Working with quadratic inequalities in one variable is similar to working with linear 

inequalities in one variable.  (See Linear Inequalities) 

Consider the following examples: 
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Solving Radical Equations 

As you know, radical equations involving square roots are typically solved by isolating a radical 

and squaring both sides of the resulting equation.  This process of squaring may lead to an 

answer that is actually NOT one of the roots of the original equation.  This "extra" answer is 

called an extraneous root.  The graphing calculator is a wonderful back-up checking tool to 

determine if a root is extraneous.  Note the example below: 
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Hint:  When working with radical equations, it may be difficult to "see" the 

intersection point if the viewing window is a small representation of the graph.  You 

may want to enlarge the viewing window by adjusting the WINDOW settings or by 

using ZOOM (#2 Zoom In).  Remember, when using Zoom In, hitting ENTER the 

first time only registers the function.  You must hit ENTER a second time to activate 

the Zoom In option.  You can quickly return to the 10 x 10 viewing window by 

pressing ZOOM (#6 ZStandard). 

Remember:  In the example above, you can see that there is only one answer to the 

equation since there is only one point of intersection.  Should there be NO points of 

intersection, the answer will be the empty set. 
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Working with Sequences  
(in both Seq and Func Modes) 
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List the first five terms of an arithmetic sequence whose first term is 1 and whose common 

difference is 4. 
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This method of listing terms of a sequence will be limited to 999 terms of the sequence at any 

one time. 
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Evaluating Summation Notation  
(Function Mode) 

 

 

 

While sequences have a domain of natural numbers, {1, 2, 3, 4, ...}, in Func mode, 

the sequence command will accept integer domain values less than one.  (In Seq 

mode, however, the sequence command will accept only integer domain values of 1 

or greater.) 
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Or, have the calculator do the adding.  If you do not want to add manually on the home 

screen, you can use the cumulative summation feature (cumSum) to add L2. 

Remember that Example 1 starts with k = 2. 
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Summations and Sequences: 

 

 

Remember, sequences have a domain of natural numbers, {1, 2, 3, 4, ...}.  

In the sequence related problems below, the starting value in the summation 

will be greater than or equal to 1. 
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Example 5:                                                                                                                                               

                        

    Press MATH and choose 0↓ summation ∑(  and hit ENTER.          

 

                               

     As you will finish to type the sequence, press ENTER.  The answer 

will be at the left side at the middle of the screen. 

   

 

Polynomials Division                                       
Downloadable software 

This program designed for the real numbers only in the quotient and the divisor is greater than 

dividend.      

      

     

 

          

 

 

 
10

Find 3 2
1

r

r



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Synthetic Division 

 Remember! For the synthetic division your dividend must be in the form (𝒙 − 𝒂) only. 

          

     

                 

 

   

 

 Long Division 

 The procedure is similar to the rational functions division by synthetic method. 

Example: Divide 
5𝑥3−12𝑥2+13

𝑥2−7
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Zeros of the Functions 

The graphing calculator is very helpful when determining the zeros of functions (the locations 

were the graph crosses the x-axis --- the roots). 
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Using APPLICALIONS Tools 

 

Press APPS key and highlight the line 9↓PlySmlt2, then press 

ENTER. 

 

 

                                                                                                                    

When you will receive this picture, press any key, as written at the 

screen. 

 

 

Choose 1: POLY ROOT FINDER and press ENTER. 

 

 

Find real zeros for the polynomial function  ³ 6 ² 11 6 0x x x   
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Because the highest power at the given equation is 3, mean, the 

equation has 3 roots, highlight the number 3 at the line ORDER and 

press ENTER.  

 

                                                                                                                      

Press GRAPH key. Type all given coefficients near the variable. 

Press ENTER. 

 

 

Press GRAPH again. Waiting a small period of the time until you will 

receive the answer. 

 

 

Remember: Your zeros of the function are possible to be the complex numbers. In this case, 

do not forget about the conjugate number. If one of the roots will be in the complex form of 𝑎 +

𝑏𝑖, you will have another conjugate root 𝑎 − 𝑏𝑖 also. 

Attention: In case of possibility of the complex numbers in the 

answer, your polynomial root finders mode should looks a little 

different. Other procedure is the same as at the previous example.  
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5.   Precalculus 

 

 

 

 

 

 

 



Evaluating Functions 

Functions can be evaluated on the graphing calculator by                                                                          

the use of functional notation or by graphing. 

 

Examples: 
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Graphing Piecewise-Defined Functions 

 

Piecewise-defined, or split definition, functions can be graphed on the graphing calculator.   

You will need to utilize the relational operators  

found under the TEST menu (2nd MATH).   

The format for entering these function can be either 

 (expression)/(condition)  or  (expression)*(condition) 

where parentheses are essential in both situations 
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Let's examine the differences between the two methods,  

see how to enter compound inequalities (2 < x < 6),  

and discover why these methods work. 
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Polar Coordinates 
(x,y) → (r, )    OR     (r, ) → (x,y) 
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Polar Graphing 
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Complex Numbers                                                            

in Polar and Rectangular Forms 
 

Rectangular Display Mode 

Rectangular mode means you want answers in 𝑎 + 𝑏𝑖 form, whether you use polar or 

rectangular form when entering your expressions. 

 

For complex numbers in rectangular form, the other mode settings don’t much matter. 

Polar Display Mode                                                                                                            

“Polar form” means that the complex number is expressed as an absolute value or modulus r and 

an angle or argument θ. There are four common ways to write polar form: r∠θ, reiθ, r cis θ, and 

r(cos θ + i sin θ).  

Polar mode on your calculator means that you want answers in a polar form, even if you enter 

expressions in rectangular form. Here’s how to set polar mode for display. 
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Your calculator will display polar format differently, depending on whether you selected degree 

mode or radian mode: 

 

Entering Numbers                                                                                                                            

You can enter numbers in rectangular form or polar form, regardless of how you have set the 

display mode. You can even mix the two forms in one expression. 

Rectangular Form for Input 

 

Remember to distinguish between the negative-number key [(-)] and the subtract key [−]. Use 

the subtract key for numbers with interior minus like 7−3i and 2i−11; use the negative-number 

key for numbers with leading minus like −2i and −7+3i. 

Entering Expressions 

 

Polar Form for Input 

Here’s how to enter the number 4∠120° or 4e120°i in your calculator. Note that 120° = 2π/3 

radians. 
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Details: 

 

 

Converting to Polar or Rectangular Form 

Your TI-83/84 will automatically convert all answers to polar or rectangular form, depending on 

how you set the display format. But you can convert a particular answer without changing the 

mode. The conversion command (to Rect or to Polar) comes at the end of the command line, 

never in the middle. 

To convert an answer to rectangular form: 

 

To convert an answer to polar form: 

 

 

 

Family
Typewriter
141

http://brownmath.com/ti83/complx83.htm#Display


 

Finding the Angle 

You can find just the angle (or argument) for a complex number. The angle will be in radians or 

degrees, according to the calculator mode. 

Example: 

What’s the angle for the complex number −16+47i? To begin with, since the number is in 

quadrant 2 (negative real part, positive imaginary part), the angle must be between 90° and 180° 

or between about 1.7 and 3.1 radians. 

 

Finding the Absolute Value r 

Let’s find r, the absolute value or modulus, of the number −16+47i 
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De Moivre’s Theorem 

 

Example: 

Find (1 + √3𝑖)
3
 using De Moivre’s Theorem                                                                                      

Because we have the complex number, change the MODE to 𝑎 + 𝑏𝑖 form. Then press 2ND                                                                                                                       

and QUIT. Type all given data correctly and press ENTER.                                                                                             

      

 

 

Binomial Theorem 

 

 

   

Let cos sin  and let  be a positive integer.  Then

cos sin cos sin .
n

n n

z r i n

z r i r n i n

 

   

 

     
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Finding a Particular Term in a Binomial Expansion 

 

 

 

 

 

Working with Matrices 
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Inputting/Editing Matrices:  
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Determinant of the Matrix 

Find the determinant of the matrix [𝐴] = [
4 2 1
5 7 2
1 −3 5

] 

 

Inverse of the Matrix 

Find the inverse of the matrix [𝐴] = [
2 3 −4
1 −2 0
3 0 1

] 
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Transpose Matrix 
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Solving System of Equation                                     

by Different Matrix Methods 

1. Using Inverse of a Matrix 
For the operation by this method use the formula: 𝑋 = 𝐴−1 ∙ 𝐵 

Solve the system of equations    

𝑥 − 𝑦 +   𝑧 = 3
2𝑥 + 𝑦 − 3𝑧 = 5
4𝑥 + 𝑦 − 𝑧 = 11

  

Let the matrix [𝐴] = [
1 −1 1
2 1 −3
4 1 −1

] and the matrix [𝐵] = [
3
5

11
]. 

Step 1. Enter all equations. 

         
Step 2. Use the formula. 

Choose the matrix [𝐴] and find it inverse [𝐴]−1. Then provide the multiplication of two matrices 

[𝐴]−1 ∙ [𝐵]. 

  
 

2. Row Reduction Echelon Form 

Solve the system of equations    

2𝑥 + 3𝑦 − 4𝑧 = 4
 𝑥 − 2𝑦 + 3 = 0
3𝑥      +    𝑧 = 6

 

Rewrite given equation and create the matrix 

     
2𝑥 + 3𝑦 − 4𝑧 = 4

𝑥    𝑥 − 2𝑦         = −3
3𝑥      +    𝑧 = 6

⇒ [
2 3 −4
1 −2 0
3 0 1

    
4

−3
6

]. 
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Partial Fractions Decomposition 

The factory-equipped calculator TI-84 do not have the special menu for the partial 

fractions operation. Moreover, decomposition of the partial fraction is possible by 
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the transformation of the partial fraction equations to the matrix and additional 

solution as the matrix. 

Remember: The answer of the given problem will be at the matrix form also. Really, it will be 

numerators of your partial fractions and all denominators you should receive by the manual 

calculation. 

1. Solution through the matrix methods 

Example:        

Write the partial fraction decomposition:  
1

(𝑥+5)2(𝑥−1)
                    

The beginning of the procedure is the same as during the manual calculation of the partial 

fraction decomposition.                                                                                                                                 
1

(𝑥+5)2(𝑥−1)
=

𝐴

𝑥+5
+

𝐵

(𝑥+5)2
+

𝐶

𝑐−1
                                                                                 

1 = 𝐴(𝑥 + 5)(𝑥 − 1) + 𝐵(𝑥 − 1) + 𝐶(𝑥 + 5)2 

 1 = 𝐴𝑥2 + 5𝐴𝑥 − 𝐴𝑥 − 5𝐴 + 𝐵𝑥 − 𝐵 + 𝐶𝑥2 + 10𝐶𝑥 + 25𝐶        

 1 = 𝑥2(𝐴 + 𝐶) + 𝑥(4𝐴 + 𝐵 + 10𝐶) + (−5𝐴 − 𝐵 + 25𝐶)     

    
1𝐴 + 0𝐵 + 1𝐶 = 0

4𝐴 + 1𝐵 + 10𝐶 = 0
−5𝐴 − 1𝐵 + 25𝐶 = 1

        

   Transform this system of equation to the matrix 

   [
1 0 1
4 1 10

−5 −1 25
    

0
0
1

] 

  Solve this matrix by using the graphing calculator by inverse the matrix or row reducing 

echelon form methods (in the book use the row reduced echelon method). 
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The variables     

𝐴 = −
1

36

𝐵 = −
1

6

𝐶 =
1

36

  

The partial fraction looks like:                                                                                                                                                      

1

(𝑥 + 5)2(𝑥 − 1)
=

−
1

36
𝑥 + 5

+
−

1
6

(𝑥 + 5)2
+

1
36

𝑥 − 1
 

2. Solution through the downloadable software 

 

Attention: Do not try to download any software from the internet to the calculator by yourself! 

You can destroy your calculator. 

 

Example:        

Write the partial fraction decomposition:  
1

(𝑥+5)2(𝑥−1)
   

This procedure is very logical, quick and simple. After the downloading required software as you 

pressing APPS key, you receiving additional row: 9: PartFrac. Choice it and hit ENTER. The 

calculator will ask you a lot of question about the given fraction. After the answer for each 

question, hit ENTER. 
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Because this program is not the factory-created, this is the order of the error codes happened 

through the possible mistakes during the partial fraction decomposition: 

Error codes: 

  

The size of the program is already pretty big, thus I spared the strings required to describe the 

errors and gave every error a code. Here are the meanings: 

  

Code 1:    The numerator is zero. The numerator of the fraction cannot be zero, because the 

whole fraction would be zero. 

Code 2:    You did not define enough factors. It is required to have at least 1 repeated or two 

unrepeated factors. 

Code 3:    The last factor is neither linear nor quadratic. All factors must be linear or quadratic. 

Review the section on repeated factors. 

Code 4:    "Bad Factors". This happens if the program could not solve the system of equations. A 

factors was most probably entered more than once. Review repeated factors. 

Code 5:    The last factor is a constant. A factor cannot be a constant. Multiply one of the other 

factors with this constant and enter it as one factor. 

Code 6:    You tried to repeat a factor more than three times. The program does not support such 

factors. 

 

Limitations of the program:  

   

The problems are:  

 Improper fraction will be evaluated incorrectly. An answer is shown, but it is most 

probably incorrect. Thus make sure that the order of "X" is higher in the enumerator. 

 If a factor is repeated the calculations will say: "BAD FACTORS...   ERROR! CODE: 4" 

this means, that the program could not split the fraction. Check, whether you factored all 

quadratic polynomials. 

 Long calculation times. The times range from 10 seconds for two linear factors to 

minutes for many factors. Normal text-book fractions should however be solved fairly 

quickly (faster than doing all the calculations by hand). 

 The precision with many factors is not perfect. Again text-book problems should be OK. 
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Working with Sequences 
(in both Seq and Func Modes)  
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If you GRAPH when in sequence mode, even if your calculator is set in connected mode, you will 

only see plots of points.   Remember that a sequence is a listing of numbers without other values in 

between.  Notice, in the center calculator screen below, how the sequence mode table shows answers only 

for n values of 1 or larger.  Remember that the domain of a sequence is the set of natural numbers  

{1, 2, 3, ...}. 
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Example 3:  Generate the Fibonacci Sequence (where each term, after the first  

two terms, is determined by adding the two previous terms). 

Enter the pattern for the sequence. Notice how              Go to the table to view the Fibonacci                                                                                                 

the u(nMin) displays the first two terms using                sequence 

the list braces. 
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Evaluating Summation Notation 

(Function Mode) 
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(For ease of entry, X was used as the variable in both examples above. 

If you wish to use the designated variable, type it into the calculator using the alpha key.)  

 

Or, have the calculator do the adding.  If you do not want to add manually on the home 

screen, you can use the cumulative summation feature (cumSum) to add L2. 
Remember that Example 1 starts with k = 2. 
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Infinite Series 
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On the graphing calculator: 
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Conics 

Any equations of conics 
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Circle 
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Family
Typewriter
166



Another way for graphing the cirle 
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Parabola 

 

 

 

Another method for graphing a parabola 

Rectangular coordinates.                                                                                                           
Choice the rectangular mode FUNC and follow all procedure by the similar way as the previous 

example. 

             
 

Family
Typewriter
168



     

 Similarly, when you start to work in polar coordinate POL mode.        

                  or                                                                                                                          

              

Ellipse  

 

 

 

Family
Typewriter
169



 

Another method for graphing an ellipse:                                                                                                                        
Rectangular coordinates FUNC mode 

                             

           

Polar coordinates POL mode 

                            

or                     

 Hyperbola      
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Another method for graphing a hyperbola:                                                                                                                        
Rectangular coordinates FUNC mode 
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Polar coordinates POL mode 

                               

 or                    

 

 

Vectors  

 TI-84 calculator can do operations on lists of numbers. Though it doesn’t know about 
vectors as such, you can consider a list of two or three numbers to be the components of     

a vector in the plane or in space. 

Addition of two vectors (downloadable software) 

If two vectors are issued from the same initial point, which is the origin point (0, 0) and we 
have the destination point coordinates of the each vector, we can operate with this 
software. 
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Multiplication by a scalar 

Use curly braces { } around the list of components. To get a left or right curly brace, press 
the 2ND key and then the left or right parenthesis. 

Example:                                                                                                                                                      
Suppose vector a is [2,−3] and you want to display the vector −7a. 

 

{2, 
-3}.                                                            

 

 

Dot product 

The dot product of two vectors u and v is formed by multiplying their components and adding. In 

the plane, 𝒖 · 𝒗 = 𝑢1𝑣1 + 𝑢2𝑣2; in 3D coordinates it’s 𝑢1𝑣1 + 𝑢2𝑣2 + 𝑢3𝑣3. 

If you tell the TI-84 to multiply two lists, it multiplies the elements of the two lists to make a 

third list. The sum of the elements of that third list is the dot product of the vectors. 
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Example:                                                                                                                                                                              
If u = [2, 3, 1] and v = [4, −3, 2], find 𝒖 · 𝒗. 

Step 1. Invoke the summation function.                                                                                             Press 2ND and LIST 

Press 2ND and LIST. Highlight                                                                                                         MATH and 5:sum( . 

MATH and 5:sum( . Hit ENTER. 

 

Step 2. Press ENTER. Type all problem’s                                                                                                                                        

data and requirement.    

 

 

Step 3. Press ENTER.  

 

 

The length of a vector 

You know that the length or magnitude of vector v is found by 

 ||𝒗|| = √𝑣1
2 + 𝑣2

2 

 
You know also that the dot product of a vector with itself is 

𝒗 · 𝒗 = 𝑣1𝑣1 + 𝑣2𝑣2 = 𝑣1
2 + 𝑣2

2  
which is the square of the length of v. Therefore 

                                                              ||𝒗||  = √𝒗 ∙ 𝒗 

With the TI-84, there’s no need to enter the vector twice to find its length. Instead, just 
square the list of components — the calculator interprets this as squaring every 
component. Then take the square root of the sum. 

Example:                                                                                                                                                               
Find the length of vector a = [2,−5,−3]. 
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6.  Trigonometry  

 

 

 

 

 

 

 

 



Working with Trigonometric Ratios 

When first learning about the Trigonometric Ratios, you will be working in Degree mode.   

The calculator will default to Radian mode, so start by setting mode to Degree. 
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Trigonometry Formulas for the Area of Triangle 

and the Area of Parallelogram 
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Example 1 

 

 

 

Example 2 
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Another method for finding parameters of the triangles               
(downloadable software) 

Attention! This program proposed the operation in degree mode only! 
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All other proposed combinations of the sides and angles of the triangle works by the similar 

method. 

 

Degrees, Radians,                                                          

and Trigonometry Angle Entries 

Remember: The calculator defaults to Radian measure. 
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Another method of the degree – radian conversion               
(downloadable software) 
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Family
Typewriter
186



Graphing Basic Trigonometric Functions 

This page concentrates on graphing in Radian mode. 
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Asymptotes - Am I Really Seeing Them? 

When graphing various trigonometric functions on the TI-84+, it may appear that 

 asymptotes are also being graphed.  Are these really asymptotes?   

(ANSWER:  No.  They are not asymptotes.) 

Let's examine some trigonometric graphs in Radian MODE: 

 

                                                                                       

v         

Graph using ZOOM #7 ZTrig

ig   ,          

   If I use DEGREE MODE, I don't see these "supposed" asymptotes also.  
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So, why am I not seeing "heartbeat" lines in Degree mode? 

 

The Radian Mode window does not truly use 
𝜋

2
 as Xscl.  

It expresses this value as an approximate decimal. 

In Radian mode, the calculator is never graphing the undefined points on the graphs.  The 

decimal approximations for these locations are slightly "off" -- meaning that the graph is not 

undefined at these "close" approximations and consequently points are plotted.  When a point is 

plotted, the connected mode engages and connects adjacent points. 

The Degree Mode window uses 90⁰ as the Xscl. 

In Degree mode, the calculator attempts to graph the actual undefined points.  Such an attempt 

produces an "error" and nothing is plotted for those x-values.  Consequently, a break in the graph 

appears (a non-plotting), preventing the connected mode from connecting adjacent points, 

which prevents the creation of the "heartbeat" line. 
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Graphing Sinusoidal Functions 

Graph  y = 2sin(3(x - 2)) + 12 

This is a sinusoidal equation of the form y = Asin(B(x - C)) + D, where A is the amplitude, B is 

the frequency, C is the horizontal shift and D is the vertical shift.  The period of this graph will 

be 
2𝜋

𝐵
.   

When graphing such equations, it may be necessary to adjust the window to "see" the graph.  If 

ZOOM #7 Trig is used with this graph, the screen will appear empty.  The vertical shift tells you 

that the graph has been "raised" by 12 units.  Adjust the yMax and yMin accordingly.  The yMin 

has been set to 0 for this example to establish a reference point when viewing the graph. 

 

 

Adjust the WINDOW further for additional examinations of the graph. 

 

Inverse Trigonometric Functions 

Inverse trigonometric functions are also referred to as arcfunctions. The notation may be: 

 
where each is interpreted as "the angle whose sine is 0.5". 

Family
Typewriter
191



 

 

                Arc notation                                                    Exponent notation 

sec 𝑥 =
1

cos 𝑥
 ⇒  arcsec 𝑥 = arccos (

1

𝑥
) 

csc 𝑥 =
1

sin 𝑥
  ⇒   arcsin 𝑥 = arcsin (

1

𝑥
) 

---------------------------------------------------------- 

Be careful with cotangent inverse!  
If we try to use this same technique with cotangent 

inverse, stating 

cot 𝑥 =
1

tan 𝑥
 ⇒  arccot 𝑥 = arctan (

1

𝑥
) 

 
We get a formula that does not yield all possible 

results.  For example, unlike the inverses of secant and 

cosecant, cotangent inverse deals with angles whose 

cotangent may be zero.  It is preferable to state a more 

universal formula that works in all cases, such as : 

sec−1 𝑥 = cos−1 (
1

𝑥
) 

csc−1 𝑥 = sin−1 (
1

𝑥
) 

---------------------------------------- 

Another complete formula for cotangent 

inverse can be: 

cot−1 𝑥 =      

tan−1 (
1

𝑥
) , 𝑥 > 0

tan−1 (
1

𝑥
) + 𝜋,   𝑥 < 0

𝜋

2
,                          𝑥 = 0

 

 

  

OR use the previous formula 
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arccot 𝑥 =
𝜋

2
− arctan 𝑥 

 

cot−1 𝑥 =
𝜋

2
− tan−1 𝑥 

S O L U T I O N:   Find sec-1(3/2) in degrees. 

 

Graph the inverse trigonometric functions 

The graphing calculator is programmed to graph arcsin (x), arccos (x) and arctan (x) as functions 

(thus the domains are limited to ensure that the graphs pass the vertical line test for functions).  
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Composition                                                                

with Inverse Trigonometric Functions 

The graphs of the compositions of a trigonometric function with its inverse can 

yield some interesting results.  It is understood that a function and its inverse, when 

composed, return the original starting value -- they UNDO one another.  So, why 

does this "appear" to NOT be true when working with trigonometric functions on 

the graphing calculator? 

 

Conclusion 1:  The calculator is seeing "sine inverse" to be ONLY the principal sine inverse 

function, and as such limits its domain to [-1,1].  All other domain values are seen as producing 

an error.  Consequently, sin(sin−1(𝑥)), which starts with sin-1(x), is limited to accepting only 

values within the domain of  the "function" sin-1(x), which is [-1,1].  We see only these x-values 

being plotted which creates only a "segment" of the expected identity line y = x.  
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Conclusion 2:  When the "starting" function in the composition is sine (sin−1 sin(𝑥))), all 

numerical evaluations of the composition are possible, but the results will be restricted to the 

range of the inverse function.   

When sin(x) produces positive values, the inverse function maps those values to (0,
𝜋

2 
 ] in the 

first quadrant (or on the y-axis).   When sin(x) produces negative values, the inverse function 

maps those values to [−
𝜋

2
 , 0) in the fourth quadrant (or on the y-axis) 

When sin(x) = 0, sin-1(x) = 0. 

Consequently, the graph takes on the appearance of straight 

line segments alternating between positive and negative 

slopes, due to the restricted range of sine inverse to [−
𝜋

2
,

𝜋

2
]. 
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Unit Circle Investigation 

Listed below are two investigations that will allow you to investigate the workings of the unit 

circle and the relationship between the unit circle and the trigonometric graphs. 
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Working                                                                       

with Reciprocal Trigonometry Functions 

There are no specific keys or menu items on the graphing calculator for the secant, cosecant and 

cotangent functions.  Consequently, you will have to use your knowledge of these functions 

when working with them on the graphing calculator. 

csc 𝑥 =
1

sin 𝑥
         sec 𝑥 =

1

cos 𝑥
            cot 𝑥 =

1

tan 𝑥
    or     cot 𝑥 =

cos 𝑥

sin 𝑥
 

Find the numerical value of sec 58º 25' 

First, remember that:   sec 58°25′ =
1

cos 58°25′
        

With the calculator set to Degree mode, enter the expression.  Remember that the symbols for 

degrees and minutes are found under 2nd APPS (ANGLE). 
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Graph sec(x) 

 

 

 

 

Solving Trigonometric Equations 

Remember: The calculator defaults to Radian measure. 

 

Since this problem states the interval in terms of radians, the answer will also need to be 

expressed in radians. 

Let's look at two possible solution methods.  The first method will work ONLY with 

Radians.  The second method will work with Degrees and then convert back to Radians for the 

final answer.  Pick the method with which you feel most comfortable. 
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Method Using Only Radian: 

 

You are going to graph each side of the equation and look for all of the points of intersection 

within the given interval.  

 

  

Method Using Degree and Converting Back to 

Radian: 
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Again, you are going to graph each side of the equation and look for all of the points of 

intersection within the given interval.    For this method, you must be aware that the interval in 

degrees is 0 < x < 360. 
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Verifying Trigonometric Identities 
                                                                                                                                                                    

If you need to determine if an equation is a trigonometric identity, you can use your graphing 

calculator.  A "formal proof" of a trigonometric identity is done algebraically.  The graphing 

calculator, however, can be used to "check" your work. 

 

 

Trigonometry Formulas                                                   
(downloadable software) 

By using this software, you can operate by these formulas during the Mathematics Tests and 

Exams. Now you do not need to memorize it but you must know HOW and WHERE use these 

formulas. 

This software starts by pressing to PRGM key and continue by operating with the ENTER key 

all time you need to change the screen picture. 
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7.   Statistics and Probabilities 

 

 

 

 

 

 

 

 

 

 



Basic Commands 

Consider the data set:  {15, 22, 32, 31, 52, 41, 11} 
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Mean, Mode, Median 

Given the data set:{13, 3, 10, 9, 7, 10, 12, 8, 6, 3, 9, 6, 11, 5, 9, 13, 8, 7, 7}. 

Find the mean, median and mode. 
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Also see the example on finding mean, median and mode with grouped data. 
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http://mathbits.com/MathBits/TISection/Statistics1/mmmgrouped.htm


Histograms 

Given the data set: {13, 3, 10, 9, 7, 10, 12, 8, 6, 3, 9, 6, 11, 5, 9, 10 13, 8, 7, 7}. 

Create a histogram representing this data. 

 

 

 

 

 

 

Frequency Tables 

From a Frequency Table: 

 

prepare a histogram representing this data. 
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Cumulative Frequency Histogram 

From a Frequency Table: 

 

prepare a cumulative frequency histogram representing this data. 
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Mean, Mode, Median with Grouped Data 

Find the mean, median and mode for this grouped data of test scores. 

This problem could be solved by entering ALL 35 scores into one 

list, with the score 65 appearing twice, 70 appearing 3 times, and 

so on.  But if we deal with the data as we deal with a frequency 

histogram, we can accomplish our task more quickly. 
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Mean Absolute Deviation 

The Mean Absolute Deviation (MAD) of a set of data  

is the average distance between each data value and the mean 

The steps to find the MAD include: 

1. find the mean (average) 

2. find the difference between each data value and the mean 

3. take the absolute value of each difference 

4. find the mean (average) of these differences 

While we could work through each of these steps on the calculator's home screen, let's, instead, 

try to utilize the calculator's features to minimize our work. We will look at two different 

approaches to find the population MAD. 

 

Data Set: {92, 83, 88, 94, 91, 85, 89, 90}.                                                                                                       

Find the Mean Absolute Deviation. 
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Since the MAD is small, it implies that the mean of 89 is indicative of the other values within the 

data set. 
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NOTE: When adding the entries in a list, be sure to use the sum( function which appears under 

LIST - MATH. Do not use the sigma notation ∑ from ALPHA-WINDOW, as it does not 

understand how to access numbers from a list. 

 

 

Box and Whisker Plots 

Given the data set:{85, 100, 97, 84, 73, 89, 73, 65, 50, 83, 79, 92, 78, 10}. 

Create a box and whisker plot to represent this data. 
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Five Numbers Summary 

The "five numbers summary", or five statistical summaries", consists of  

(1) the minimum, (2) the maximum, (3) the median, (4) the first quartile 

and (5) the third quartile. 

Find the "five numbers summary" for the data set: 

 {85, 100, 97, 84, 73, 89, 73, 65, 50, 83, 79, 92, 78, 10}. 
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Additional Tidbits of Information 
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Scatter Plots 

  A scatter plot is a graph used to determine whether there is a relationship between paired data. 
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Line of the Best Fit 

 

 Example:  Is there a relationship between the fat grams and the total calories in fast food? 

 

Paper and Pencil Solution: 

Can we predict the number of total calories based upon the total fat grams? 

1.  Prepare a scatter plot of the data on graph paper.                                                                                                      

2.  Using a strand of spaghetti, position the spaghetti so that the plotted points are as close to   

s   the strand as possible.                                                                                                                                                        

3. Find two points that you think will be on the "best-fit" line.                                                                         

4. We are choosing the points (9, 260) and (30, 530).  You may choose different points                                               

5.  Calculate the slope of the line through your two points (rounded to three decimal places). 
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In step 4 above, we chose two points to form our line-of-best-fit.  It is possible, however, that 

someone else will choose a different set of points, and their equation will be slightly different.  

Your answer will be considered CORRECT, as long as your calculations are correct for the two 

points that you chose.  So, if each answer may be slightly different, which answer is the REAL 

"line-of-best-fit? 

 

To answer this question, we need the assistance of a graphing calculator.  We saw that different 

people may choose different points and arrive at slightly different equations for their lines of best 

fit.  All of them are "correct", but which one is actually the "best"?  Simply stated, the graphing 

calculator has the capability of determining which line will "actually" represent the REAL line-

of-best-fit. 

Graphing Calculator Solution: 
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Calculate Regression Models 

A mathematical model is an equation that best describes                                  

a particular set of paired data. 

These mathematical models are referred to as regression models and 

are used to predict one variable based upon another variable. 

The linear based regression models on the graphing calculator: 

 

 

Other models available on the graphing calculator: 
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Rules for Developing a Model 

Since mathematical models (regression models) are often used to predict the relationship 

between paired data elements, it is important to understand how to choose a model that will be a 

"good fit" for the particular data set. 

There are several things to keep in mind when attempting to develop a model that will be                        

a "good fit": 
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Each time you compute a new regression model, the previously computed model is lost.   

If you compute a linear model and then compute an exponential model, your information 

pertaining to the linear model is lost.  You will need to re-compute the linear information if you 

wish to investigate that model further. 

 

 

Generating Random Numbers 

Random numbers can be quickly and easily generated by using the graphing calculator. 
Let's start our investigation by looking at generating random integers. 

Generating Random Integers on the Home Screen: (good for games) 

 

Generating Random Integers in Lists: (good for statistical studies) 
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Using the rand command: (not integers) 
The rand (MATH → PRB #1 rand) command will generate random values, not integers. 

 

Re-Seeding the Random Number Generator: 

Calculators (and computers) are not capable of creating "truly random" numbers.  They create 

what are called "pseudo-random" numbers, meaning they use a formula to create the values.  To 

engage this formula, the calculator uses a starting value, called a "seed", and then creates the 

random numbers based upon this seed.  If two calculators start with the same seed value, they 

will generate the same sequence of random values. 

If you wish to ensure that each student in the class has a different set of random numbers, assign 

a different number to each student as their seed value.  You could also have the students enter 

their birth date as the random seed (04021990), assuming no two students have the same birth 

date. 
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Turn on the Diagnostics Flag 
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Correlation Coefficient 

How well does your regression equation truly represent your set of data? 

  One of the ways to determine the answer to this question is to exam 

the correlation coefficient and the coefficient of determination. 
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Correlation Does Not Equal Causation! 

You were given the data at the right comparing the weight of cars in pounds with their highway 

gas mileage.  You found a linear regression equation and determined that your model was a good 

fit. 
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Consider this situation: 
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Residuals and Least Squares 

Developing a Model by Observation: 

A simple type of regression equation is a straight line.  A scatter plot of the data is drawn, two 

points are chosen that "appear" to lie on the line of best fit, the slope is determined and an 

equation is written.  This is known as a freehand method of curve fitting.  Unfortunately, 

different observers, who choose different points, may obtain different equations. 

Developing a Model by Least Squares: 

To avoid individual judgment in curve fitting, it is necessary to agree on a definition of a “best-

fitting line” or curve. Consider the following set of points: 

 

For a given value of x, say x1, there will be a difference between the value y1 and the 

corresponding value as determined by the “best fitting” curve. This distance, D1, is referred to as 

a residual. 

A residual is the difference from the actual y-value and the value obtained by plugging the x-

value (that goes with the y-value) into the regression equation. 

Using these residuals, the following definition has been developed: 

 

A curve having this property is said to fit the data in the least-squares sense and is called a least-

squares curve. 

The graphing calculator uses this least squares process to determine regression models.  When 

regression models are computed, residuals are automatically stored in a list called RESID. 
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Note:  For a perfect fit, the residuals will be all zero and ZOOM 9: ZoomStat will result in a 

WINDOW RANGE error since Ymin = 0 and Ymax = 0.  If you still wish to see the plot, change 

Ymin = -1 and Ymax = 1 and then press GRAPH. 

 

 

Graphing Residuals 

The graphing calculator uses a least squares regression equation to determine regression 

models.  When regression models are computed, residuals are automatically stored in a list called 

RESID. 

If you want to see the RESID list, in the column list section of the calculator, you can place the 

values in L3 (for example).  Go to STAT and choose EDIT.  Place the cursor on the heading for 

L3.  Press LIST (2nd STAT) and choose #7 RESID.  Press ENTER.  The residual values are 

now in L3 for easy viewing. 

Consider this set of data (which is “almost” a perfect linear equation) 

 

If the data had been a perfect linear equation, you would have: 
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After adjusting the window, just hit GRAPH (not Zoom). 

Step-by-step Instructions for Producing a Residual Plot: 
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Linear Regression 

A linear regression is also known as the "line of best fit". 

 

Linear Regression Model Example 

 

                                                                      

Any answers in relation to this problem are to be rounded to the nearest tenth.                       

If rounding is not indicated in a problem, leave the full calculator entries as answers. 
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LinReg(ax + b) versus LinReg(a + bx) 

 
A linear equation can be written as 𝑦 = 𝑚𝑥 + 𝑏, 𝑦 = 𝑎𝑥 + 𝑏   or even  𝑦 = 𝑎 + 𝑏𝑥.  

These equations can all represent the same graphs, assuming a horizontal x-axis and a vertical y-

axis. 
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It can be argued that there are various reasons for choosing one of these linear regression 

equation forms over the other. Unfortunately, it is often seen that one form is chosen to the 

"exclusion" of the other, with statements such as "DO NOT USE (the other form)". It is more 

important to understand that there are alternative ways to represent the same concepts depending 

upon the context in which they are used. While one form may be "preferred", both forms are 

beneficial.  

In today's interdisciplinary world, a more flexible attitude is needed. Students need to understand 

that parts of linear equations are commutative (such as ax + b = b + ax) and that they need to 

find the x-term to examine the slope (when the graph has a horizontal x-axis and a vertical y-

axis). Students also need to understand that using different letters for constants and coefficients 

will not change the meaning of the parts of the equation (such as y = ax + b and y = a + bx, 

where a is the slope in the first, and b is the slope in the second). 

Bottom line: In high school Algebra 1, Geometry, Algebra 2, PreCalculus, Advanced Placement 

Calculus, and in college Algebra courses (and other college courses), LinReg(ax+b) remains the 

most widely used calculator form for the linear regression equation. In Advanced Placement 

Statistics and in College Statistics courses, LinReg(a+bx) is the more widely preferred form. 

If you understand "one" of these forms, you will understand the other as well. 

Both work! 
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Linear Regression with a Biological Data 

(or the realities of working with real-life data) 

    

Answers in this problem are to be rounded to the nearest hundredth. 
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Exponential Regression Model Example 

(when doing an exponential regression, the y-values must be greater than 0) 
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Logarithmic Regression Model Example 

Data:  The data below show the average growth rates of 12 Weeping Higan cherry 

s              trees planted in Washington, D.C.  At the time of planting, the trees were s     

s              one year old and were all 6 feet in height. 
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Quadratic Regression Model Example 
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Power Regression Model Example 

 

Data:  The data below represents the length and mid-shaft diameters of the humerus bones of 

African Antelopes. 
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Family
Typewriter

Family
Typewriter

Family
Typewriter
251



 

 

 

Family
Typewriter
252



 

 

 

Sinusoidal Regression Model Example 

Data:  The table below shows the highest daily temperatures (in degrees Fahrenheit) averaged 

over the month for the cities of Syracuse, NY; Washington, DC; and Austin, TX 

 

Be sure your calculator is in radian mode! 

The calculator will give the regression equation in the form: 

𝑦 = 𝑎 sin(𝑏𝑥 + 𝑐) +d 

where | a | is the amplitude, b is the frequency (where b > 0),  
2𝜋

𝑏
 is the period, 

|𝑐|

𝑏
 is the horizontal shift (to the right if c < 0 and to the left if c > 0) 

and d is the vertical shift (up if d > 0 and down if d < 0).  

 

The direction below will show the complete process for finding the sinusoidal regression equation 

for Syracuse, NY. The equations for the other cities will be done in the same manner.        
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Comparing an Exponential and a Power 

Regression Models 
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Measures of Dispersion 

Range, Standard Deviation, Variance, Mean Absolute Deviation 

Problem:  For the data set {10, 12, 40, 35, 14, 24, 13, 21, 42, 30}, find the range, the standard 

deviation, the variance, and the mean absolute deviation to the nearest hundredth. 
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Finding Standard Deviation "By-Hand" 

 

Problem:  For the data set {10, 12, 40, 35, 14, 24, 13, 21, 42, 30}, find the range, the standard 

deviation, the variance, and the mean absolute deviation to the nearest hundredth. 
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Measures of Dispersion on Grouped Data 
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Normal Probability Distribution 
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The Normal Distribution functions: 

#1: normalpdf     pdf = Probability Density Function 

This function returns the probability of a single value of the random variable x.  Use this to graph 

a normal curve.  Using this function returns the y-coordinates of the normal curve.      

      Syntax:   normalpdf (x, mean, standard deviation) 

#2: normalcdf    cdf = Cumulative Distribution Function 

This function returns the cumulative probability from zero up to some input value of the random 

variable x.  Technically, it returns the percentage of area under a continuous distribution curve 

from negative infinity to the x.  You can, however, set the lower bound. 

      Syntax:  normalcdf (lower bound, upper bound, mean, standard deviation) 

#3: invNorm(     inv = Inverse Normal Probability Distribution Function 

This function returns the x-value given the probability region to the left of the x-value.   

(0 < area < 1 must be true.)  The inverse normal probability distribution function will find the 

precise value at a given percent based upon the mean and standard deviation. 

      Syntax:  invNorm (probability, mean, standard deviation) 
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Changes in Statistical Information 

What effect does changing the data have upon statistical information? 

Let's examine a few situations with the aid of the graphing calculator 
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Creating a Sampling Distribution Simulation 

Our goal is to simulate the collection of multiple samples. For this task, we are going to use the 

command randBin found under MATH → PROB → #7. The parameters are  

randBin(n, p, repetitions) where n is the sample size, p is the proportion, and repetitions is the 

number of times you want to run the simulation. 

For this example, the sample size is 40, the proportion is 0.3, and the number of simulation 

repetitions is 100. From the home screen, set randBin(40, 0.3, 100) and store the results in L1. 

randBin(40,0.3,100) → L1 

Once L1is established, we need the proportion for each L1 sample in list L2. Type L1/40→L2 on 

the home screen (or from the Lists in STAT #1, move up onto L2, and type L1/40 at the bottom of 

the screen, hit ENTER). You now have the Sampling Distribution of the Sample Proportions in 

L2. Using L2 you can find the sampling mean and the sampling standard deviation for the sample 

proportions. 
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To see this Sampling Distribution from L2 as a histogram, set STAT PLOT for histogram, 

ZOOM #9 

 

 

 

Factorials, Permutations, Combinations 

 

Each of these functions, requires that you enter a value FIRST and then access the 

function.  For example: 
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Bernoulli Trials - 

Binomial Probability Distribution 

The formula used with Bernoulli trials computes the binomial probability of obtaining 

exactly "r" events in "n" trials: 

 

If you enter the formula directly on the home screen, be careful to use parentheses when 

entering the exponent of  n - r  (or do the subtraction mentally and enter your calculation). 

 

The easiest way to utilize the calculator to solve this formula is to engage the binompdf function 
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Binomial Probability 

"Exactly", "At Most", "At Least" 

 

Here is our answer to part a 

 

If you want more information at a glance, this command can also be used to produce a list of the 

exact probabilities 
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Here is our answer to part b 

 

Again, if you want more information at a glance regarding cumulative probabilities, this 

command can be used to produce a list of the "at most" probabilities 
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Here is our answer to part c 

 

The fact that this answer is the same as the "at most" answer for the number 52, is due to the symmetric 

nature of the distribution about its mean of 50. 

Again, if you want more information at a glance regarding cumulative probabilities, this 

subtraction process can be used to produce a list of the "at least" probabilities. 
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8. CALCULUS 

 

 

 

 

 

 

 

 

 



Finding Maxima and Minima (Extrema) 
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Finding Numerical Derivatives 

While the TI-84+ calculators are not symbolic manipulators (they cannot tell you the 

algebraic expression for a derivative), they can tell you an approximate numerical 

value for a derivative at a specific location.  Several methods may be used. 
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Graphing the Tangent Line 
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The screen shows the graph of the tangent line and its equation. 

 

 

 

 

Graphing Derivatives 

Graph the derivative of the function:   
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Graphing Derivatives – Polar Functions 
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Graphing Derivatives – Parametric Equations 
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Finding a Definite Integral 
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9. INDEX 



All Rights Reserved © MathBits.com 

TI-84+ Menu Map                                           ZOOM                 FORMAT 
Y=       STAT PLOT        PLOT1       

    
 
WINDOW       TBLSET         CALC                                                                    TABLE                

  

  
 
 

MODE                    LINK                  RECEIVE               OPENING SCREEN    F1 – FRAC             F2 - FUNC 

                             
                    F3 – MTRX            F4 - YVAR 

 
 
 
STAT        CALC                   TESTS           LIST                   OPS                       MATH  

                             
 

 
 
 
MATH                  NUM                   CPX                     PRB                               TEST                  LOGIC 

             
 

 
 
ANGLE                       MATRIX             MATH                EDIT                             VARS                   Y-VARS                              

              
 
 
 
 

FUNCTION
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