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Intro

Trigonometry is one the highest branches of high school mathematics, especially since it introduces a completely new branch of math, which has different mathematical definitions for different uses. The typical textbook gives a short review on Algebra 2 concepts, including basic graphing attributes and transformations, polynomial and rational expressions, and logarithmic and exponential equations. Moreover, this class expands on the new knowledge obtained from Algebra 2. Because of that fact, this pack has programs from Tamkis’ Alg2Pak for Algebra 2, with some new bug fixes and new features. Hence, Tamkis will update Alg2Pak to version 2.0 with new stuff.

Old stuff beside, probably sometime during this class, the student has wished for programs on his calculator in order to check his work and in order to make his life much easier. He has searched the internet and has found nothing, but finally, extremely useful, hard-to find programs have finally made their way to the internet community, via TrigPak V1.0! This has many good programs to make the student’s life easier and to check his math on homework and tests. There are programs for general programs, logarithmic and Exponential expressions, Polynomial and rational expressions, and General trig programs. Unlike many other suites, some programs will link into other programs as a shell, which makes learning how to use those programs easier; all one really needs to do is learn about the main shelled functions
Some examples of cool programs:

Synthetic division
Quadratic equation
Quadratic equations format converter


Radical simplifier
Piecewise function grapher
Rationalizer
Calculator cleaner 
Circle Reference angle interpreter
Normal/Reciprocal unit circle trig evaluator
Transformational trig function grapher
Inverse


This manual might look long, but it is not: each program contains easy and informative instructions and notes on how to use it. The manual is in the same format as the manual for Alg2Pak V1.0, with some new things. There are sample pictures for each program, which usually display the calculator’s steps on solving a sample problem as before. At the beginning of each “mini-pak”/archive group, there is a small table of contents, which gives a description of each program’s purpose and a page number as before. New to the format are small technical flowcharts for programs on subprograms that some programs call, and the parameters that the main program passes to the subprogram and the result of the function.. The flowcharts are in flowcharts.doc. Sometimes Tamkis has combined pictures for easier reading, or have made mock-up pictures for better clarification. Enjoy TrigPak!
How to install
[image: image698.jpg]


In order to install this, the user will need several things. For some calculators, specifically the Ti-84 Plus/Platinum editions only, the calculator package came with a CD called Ti-Connect and a USB-to-Mini USB cord. Install the contents on the CD, connect the calculator with the USB cord to the computer, and go to where the user unzipped Alg2Pak.rar with Windows Explorer. Right click the .8xg files, and select, “Send to Ti-Device.” From there, click “Send to Device.” The user has transferred his “mini-paks” over! Lastly, push (( to go to the memory screen. Then go down to “group” and select “ungroup” and a .8xg file to extract. 
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For those who did not have this package when they bought their Ti-84 Plus/Platinum calculator, there is still a solution! Download Ti-Connect from software informer, and, if the user has a PSP 3000 or lower, use the USB-to-Mini USB cable that came with it/he bought. They are exactly the same type as needed. Then follow the steps from the previous paragraph. For people that have a Ti-83, they will need to find the special link needed for it (the audio-jack looking one, which requires Ti-GraphLink)
General Programs
Programs in this archive group, TGen.8xg:


Name

Description of use

1. Asymph (6)
An easy program that finds the asymphatotes of general rational 



expressions.

2. Cln (9)
A program that performs general data maintenance and clean up of 

the calculator. In addition, programmers can call this program as a


subprogram in order to store temporarily a variable-set away or to


recall that variable set, useful for when calling other




subprograms with variable name-collisions. 
3. Distfrm (11)
Another easy program that finds the distance between two 
coordinate points via the distance formula. It also shells into 
Ratnot (41) to simplify the radical result
4. Disti (13)
A small program that finds the real distance between a complex 

coordinate point. It also shells into Ratnot (41) to simplify the

radical 
result
5. Endbeh (14)
A large, general purpose program that finds the end behavior of 


various graph types,
6. Eofchk (21)
A program that uses two proofs, makes two y equations, and uses a 

test value to check if a function is even, odd, or neither
7. Fcmpl (22)
A cool program that can do comparisons between two functions. In 

other words, it can (somewhat crudely) add, subtract, divide,


multiply, or compose two functions, i.e. ƒ+g(x)
8. Ineqchk (24)
A cool program that will easily check the answers to inequality 


equations, such as y>x2+2x+1. It checks the answers by via the old 

sign number line with matrices. This program is especially useful 


for polynomial equations.
9. Invchk
 (27)
A program that (crudely) checks if two functions are inverses by 


comparing the assumed inverse equation with the calculator’s 


built-in inverse function.

10. Mdpnt
 (29)
A simple program that finds the midpoint between two coordinate 


pairs via the midpoint formula
11. Pardat (30)
A very useful, time saving program that finds all the useful 



data from a quadratic equation, such as -b/2a, the vertex point, the 


y-intercept, and the point-symmetric, all with only using a, b, and c 

of the quadratic!
12. Par2ychk (31)
Another somewhat crude program that checks if a y



equation and assumed parametric equivalent match
13. Pazwise (33)
An awesome program that will graph piecewise functions with up 
to 10 child functions and parameters!
14. Polymult (35)
A very useful program that will multiply other polynomials


or bi/trinomials in order to unfactor equations

15. Pyth (36)
Another useful program that can find the length of a missing side 

of a right triangle via the Pythagorean Theorem. The program shells into Ratnot (41) to try to simplify the radical result
16. Quadrat (38)
This program evaluates the quadratic equation with a, b, and c


from a parabola. It finds the x-intercept of the quadratic, and, if


chosen, the program will shell into Pardat (30) to find the rest of


the data for the parabola. The program also tries to simplify the


radical
via Ratnot (41)
17. Ratlz (40)
A cool program that will rationalize a bad fraction when it has a 


radical denominator or when the whole fraction is a radical. It will 


also try to simplify the result. This program can rationalize radicals


with any base.
18. Ratnot (41)
A program that will simplify radicals (e.g. √27=3√3). This



program can (technically) even simplify radicals with higher odd


bases and simplify fractional radical problems! The program will


link to Ratlz (40) if necessary for fractions.
Asymph
This useful program will find vertical, horizontal, and oblique asymphatotes for rational equations only. Oblique Asymphatotes only exist when vertical asymphatotes do not exist. Variables required include the original (or simplified) equation, and the powers and coefficients for the numerator and denominator. 

The following pictures find asymptote data for y=((2)/(x2+2x+3)), y=((x+2)/(x-3)), y=((x2+2x+3)/(x+2))
Steps:

1. Launch Asymph
2. First, the program will remind the user about what the asymphatotes are.

3. Second, input the original or simplified equation to receive the vertical asymphatote, as a fraction

4. Afterwards, the calculator will remind the user how to find the horizontal asymphatotes. Input the power of the numerator and denominator. The program will then output what the value of the horizontal asymphatote. If the powers are equal, input the coefficients of the bottom and top
5. If the numerator’s power is greater than the denominator’s, then the calculator will link to Synthdiv

 (64) in order to try to find the oblique asymphatote. 
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y=((2)/(x2+2x+3))
y=((x+2)/(x+3))
y=((x2+2x+3)/(x+2))
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Cln

Cln is a very easy and important program to use! It removes leftover data and maintains the calculator. In addition, programmers can shell to this program in order to store or recall a set of variables; please see the second set of steps. Some of the things Cln sweeps are variables A-Z and θ, lists L1-L6, matrices [A]-[J], Table variables, string variables 0-9, and functions y0-y9. Moreover, this program resets graphing settings such as the window and mode, ( settings, and more.
Steps for user:

1. Launch Cln.
2. First, “Garbage Collect?” should appear; select “yes” or “no.” This will remove leftover fragments from switching variables/programs from archive to RAM. It is similar to Windows’ chkdsk command or defragmenter
3. Afterwards, it will ask if the user wants to delete all lists, variables, Y-vars and similar, strings, and matrices. Type “1,” “0,” or “π” (yes/no/yes to the following) to cleanup leftover data of the displayed type.
4. In addition, when running this program, it will clear all history of operations in the home screen and delete variables X, Y, θ, and  from graphing. Moreover, the calculator will reset to default math-print settings (Tios 2.53MP). Lastly, it also sets the user’s window to the standard type. 
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Steps for programmer, shelling:

1. Insert the following code into the user’s program: e×T [or] -e×T:1×N [or] 2×N [or] 3×N: {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}×L1 [modify slots]:prgmCLN. Positive e is used to store a variable set, while negative e is used to recall a variable set. In addition, N values load variable sets A or B or C. The second line should be modified for what variables he wants stored (0=off, 1=on, Slot 1=A, Slot 2=B…, Slot 27=θ). 
2. Lastly, the program will execute the user’s command and either store or recall a variable set. It will then return to the program which called CLN
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Steps for programmer, manual:

1. Launch Cln.

2. First, “Garbage Collect?” should appear; select “yes” or “no.”

3. Afterwards, it will ask if the user wants to delete all lists, variables. Type ë or –ë to either store or recall a variable set, respectively.
Steps for storing a variable step:

1. Input what variable set to store to (1-3)
2. Lastly, input a list with 27 slots with 0s or 1s to store variables (0=off, 1=on, Slot 1=A, Slot 2=B…, Slot 27=θ).
Steps to recall a variable set:

Just pick a variable set to recall



Store




Recall
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Distfrm

Probably another widely anticipated program, this program finds the distance between two real points via the distance formula. Required variables include the coordinates of each point. The formula is as follows:

√[(x2-x1)2+(y2-y1)2]


The inputs can be whole numbers or fractions. Ratnot (41) will simplify the answer, whether it be a whole number or a fractional radical. The user should use his own judgment for the final answer nevertheless!


The following pictures find the shortest distance between the mall (which is directly 2 miles west from one’s house) and the house of his friend (1 mile west and 2 miles north from one’s house). If translated to coordinates, this problem is (-2, 0) and (-1, 2). The pictures also demonstrate the calculator’s steps for finding the distance between (½, ¾) and (¾, 5/4).

Steps:

1 Launch Distfrm.
2 The program will first remind the user what the distance formula is.

3 Next, the user must input the values of x2, y2, x1, and y1.

4 After that, the program will compute (x2-x1)2.

5 Then, the program will compute (y2-y1)2.

6 Lastly, the program will add (x2-x1)2 and (y2-y1)2 and will then take the square root or simplify the radical via Ratnot (41).
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Ratnot (41) link excerpt
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Therefore, the answer is ((√(5))/(4))
Disti

Probably one of the simplest programs, this program will find the real distance of points in the imaginary Cartesian plane. To find this real distance, solve √(a2+b2), where a & b are from the point format a+bι. The two variables can be fractions. Ratnot (41)  and Ratlz (40) will simplify the final radical answer.
The following pictures find the real distance of the imaginary point 4+2ι and ½+¾ι. Ratnot (41) and Ratlz (40) will simplify the final radical answer; nevertheless, the user should use his own judgment!

Steps:

1. Launch Disti.

2. First, the program will remind the user of the formula. Input a & b (without ι).
3. Lastly, the program will give the answer, and then try to simplify the resulting radical via Ratnot (41)
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Ratnot (41) link, excerpt
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Endbeh
This very large program finds the end behavior of various kinds of functions, including rational equations by chart and traditional methods, exponential equations, and growth and decay logarithmic equations. Some processes even give a graph of the end behavior! Each type of graph has its own way of being able to determine the end behavior, so read each subcategory. For most of the types of graphs, the calculator will display the end behavior in limit notation. Note that it displays “I” for “∞” and “>“ for “×”.
The following pictures find the end behavior for the following equations:

Normal:

x2



-x2



x3



-x3

Rational, Traditional:
((x+1)/(x+2))





((x+2)/(x+1))

Rational, Chart:
((x+2)/(x+1))




((1)/(x+1))

Exponential, Normal:
2x




3(1/2)x

Exponential, Logistic:
((1)/(1+1(ex)))




((1)/(1+1(e-x)))
Steps:

1. Launch Endbeh
2. Upon launching, a menu will appear. Pick a function to find the end behavior, or pick quit to end the program. Some function will have submenus…
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Steps, Normal functions:

1. First, input if the power of the function is odd (0) or even (1).

2. Next, input if the coefficient is negative (-, 0) or positive (+, 1).

3. Afterwards, the program will give the algebraic way for writing the end behavior. (“I” stands for “∞”, and “>” stands for “×”)
4. Lastly, the program will echo back the user’s inputs and graph the end behavior!
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Steps, Rational, Traditional:

1. First, input the original or simplified equation. Input π to use y1’s equation
2. Second, input the number of vertical asymphatotes, and then input them as a list.

3. Next input a test integer. One probably should not use zero as a number.
4. Lastly, the program will output the end behavior in limit notation from the negative and positive side for each VA. “I” stands for “∞” and “>” stands for “(”.
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Steps, Rational, Chart:

1. First, input the original or simplified equation.  

2. Then input a lower bound for the chart (usually a few numbers below the lowest 0 of a factor set), an upper bound (usually a few numbers above the highest 0 of a factor set), an integer to step by (type in the number as a fraction), and the denominator of that fraction.

3. Next, input the number of factors the original equation has, and then input those factors using the variable x. The user can input up to 10 factors. Once the user has typed his factors, he should input Ä.

4. Lastly, wait for the calculator to calculate the answer. Once done calculating, it will display to the user an excerpt of the sign chart. In order to see the whole thing, push (( and select EDIT and [A]. At the bottom of the chart are the finalized signs for each slot. Note that throughout the chart, -1=-, 1=+, and 0=±0. If functions are not used, zero stands for null (see the explanation of how to read the matrix in the next step). Each slot’s number label is between the numbers on the left and right!
5. After the program is done, go to the y= screen to turn on/off functions, or press graph to see these factors and the original equation. Each row of the matrix stands for the result of the graphing variable Yn(x), where n is the row of the matrix up to y9. The last row is the sign result of dividing the signs of each of the previous function’s columns. The last row is the user’s answer. Moreover, the columns represent x values between the user’s lower and upper bounds. The user’s lower bound and his increment variable determine his x values. Each column is between two numbers. For the example problem ((1)(x+1)), the value range in order is -2 (the lower bound), -1, 0, 1, and 2 (the upper bound), since the increment is 1. The first column would be an x value between -2 and -1. 
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Steps, Expo, Norm:

1. Exponential equations are in the form y=a*bx. First input the value of A
2. Next, input the value of b.
3. Lastly, the calculator will compute the end behavior, and give it in limit notation. “I” stands for “∞”, while “>“ stands for “×”. If B is less than zero, then the equation is an exponential decay equation. Otherwise, if B is greater than zero, then the equation is an exponential growth equation.
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Steps, Expo, Logistic:

1. First input A and K for the following format of a standard logistic function: ((A)/(1+1(ekx)))
2. Lastly, the program will display the end behavior. It will do this by determining if the logistic function is a logistic growth or decay function. A logistic function is a logistic decay function if K is greater than zero, while a logistic function is a logistic growth function if K is less than zero. “I” stands for “∞”, while “>“ stands for “×”.
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EofCHK

This simple program checks if a function is even, odd, or neither. Even functions have a reflection over the y-axis, odd functions have origin reflection, and functions that are neither even nor odd have no reflection or have reflection over the x-axis. (X-axis symmetry causes functions to fail the vertical line test; so therefore, they are not functions.) The calculator determines what type of graph it is by evaluating two proofs, the even proof (ƒ(x)=ƒ(-x)) and the odd proof (-ƒ(x)=ƒ(-x)), with a test value x. The only variables required are the original equation and the te3st value.

The pictures for this program demonstrate the calculator’s work on determining what type of function 2x2, x3, and 2x+3 are.
Steps:
1. Launch Eofchk

2. Read the descriptions of the definitions of even, odd, and neither, and input the original function and a test value

3. Lastly, the program will compare and display if the left side of one of the two proofs above equal the proofs right side. If it does, then the function is even or odd according to which proof passed. If both fail, the function is neither even nor odd. The calculator will display the function’s type.
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FCMPL
This simple program checks one’s math for comparisons between functions, meaning that the user can do basic operations between functions such as ƒ+g(x). This program also performs compositions between functions too, and can evaluate ƒ◦g(x) for values. For any operation, the program graphs the two original functions, the user’s guessed end function, and the actual function. If the guessed and real end function match, then the user’s answer is correct. In order to check if they match, push (( to see the x-y table and see if all of the y values of each function are equal.

The following pictures demonstrate the calculator’s steps on adding functions ƒ(x) and g(x), where ƒ(x)=x2+2x+3 and g(x)=5x+2. They also demonstrate its steps on composing ƒ◦g(x) and evaluating the composition when x=2.
Steps for arithmetic operations:
1. Launch FCmpl

2. First, input function ƒ(x) and function g(x). For every instance of x in f(x), enclose x with parentheses. Input π in f(x) and/or g(x) to use the current equation in y1 and y2.
3. Secondly, input the user’s operation as a sign (+,-, *, /, and so forth) and the guessed end function

4. Lastly, the program will echo back the user’s comparison equation, and dump his functions into Y equations. If the guessed and real end function match (y3 and y4), then the user’s answer is correct; that can be determined by pushing (( for the x-y table and seeing if y3 and y4 match. 
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Steps for compositions:

1. Launch FCmpl
2. First, input function ƒ(x) and function g(x). For every instance of x in f(x), enclose x with parentheses. Input π in f(x) and/or g(x) to use the current equation in y1 and y2.

3. Then input this symbol, “[image: image77.png]


” from the Ti command catalog. (This symbol is the same one used to graph plot points). To access the catalog, pick ((. Then, press ( to jump to the symbols at the end of the catalog. Scroll down the list, and pick that symbol (see picture).

4. Next, input what the user on his own determined the ƒ◦g(x) to be.

5. Afterwards, the calculator will echo back the inputs, and then display what the calculator says the composition will be.

6. Lastly, the user can input values to evaluate for which to evaluate ƒ◦g(x). To quit, input π, or to start over again, pick e. Upon exit, the calculator will remind the user that graphs y3 and y4 should match one to one, see the graph or table ((().
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Ineqchk

A very useful program, this program checks the user’s answers for zeroes of inequalities, such as y>2x+3. The program checks the user’s work by the old sign number line. Required inputs include the original equation, what comparison the user is making (>, ≥, <, ≤), lower and upper bounds for the number line, interval steps, and factors of the equation. The whole number line chart is stored into a matrix, where the bottom line is the final signs for the function. The program will display the unmodified chart, and then the modified chart with the actual range of answers. Note: the final answer is not 100% accurate! Use the unmodified chart (matrix [A]) to check the user’s answer! 
The following pictures demonstrate the calculator’s steps to creating the sign chart and range for y<x2-4 (or x2-4>0) and y≥x2-4 (or really x2-4≤0).
Steps:

1. Launch Ineqchk

2. Upon launching, the program will ask the user if he wants to clean the calculator via Cln (9). If this is more than the user’s first consecutive time of using the program, type in “1” for yes; otherwise, type “0” for no.
3. First input the original equation, -1 or 1 for < or > on the first prompt, and 0 or 1 on the second prompt if the comparison is equal to (≤, ≥)

4. Second, input the lower and upper bounds for the number line, the interval step and its denominator, and the number of factors the equation has.

5. Next, factor the original equation, and input the equation’s factors; once the user is done inputting factors, type “Ä.” for the next prompts
6. Afterwards, the calculator will tell the user where the answer will be (the range of negative numbers/positive numbers and zeroes if applicable), and will display the sign chart. Each row of the unmodified matrix stands for the result of the graphing variable Yn(x), where n is the row of the matrix up to y9. The last row is the sign result of dividing the signs of each of the previous function’s columns. The range for the numbers that match the answer parameters (positive numbers/ negative numbers and zeroes if applicable) is the answer. Note that throughout the chart, -1=-, 1=+, and 0=±0. If any cell in a column has a 0, all of the cells in that column will become 0s. If functions are not used, zero stands for null. Moreover, the columns represent x values between the user’s lower and upper bounds. The user’s lower bound and increment determine the x values. 
6. [image: image743.png]34



Lastly, it will display the filtered sign chart, with the range indicated. .5=a closed dot (which includes the point) and 0=open. (which excludes the point) The range is all of the numbers that are not “8”. The first row shows the x values for the columns, which are the same as the unmodified matrix’s number. After the program is finished, go to the y= screen to turn on/off 
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Unfiltered sign chart for both
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Results for x2-4>0
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Results for x2-4≤0
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The results as graphs (mock-up)
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Invchk

Invchk simply checks if the user’s guessed inverse equation is equal to the actual inverse equation. This program is good for the user to check his work. By checking the graphs of the user’s guessed answer compared to the calculator’s generated one, the calculator checks the user’s work. In addition, the program supports implied inverses, such as the inverse of x2, which is ±√(x). Variables required include the original equation, and one or two guessed inverse equations.
The following pictures finds the inverses of y=x2 and y=x3.

Steps:
1. Launch Invchk
2. The calculator will ask the user if he wants to clean it. Type “1” for yes if this is more than the user’s first consecutive time using it, or if the user has leftover string and Y variables; otherwise, type “0” for no.
3. First input the original equation
4. Second, input the one or two guessed inverse equations. If only one is used, type “Ä” for the second input. The second inverse equation is used for inverse equations like y=x2, where the inverses are y=√x and y=-√x
5. Next, the program will echo back the user’s inputs.

6. Lastly, the program will graph the equations. The calculator will also graph y=x, which is the basis of symmetry for all inverse equations. If, in the end, there visually appears to be only three graphed objects, then the user has the right inverse. Otherwise, check the user’s work again. Graph y2 should blend in with the generated graph
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Mdpnt

A very simple program, this program finds the midpoint between two real points. The user needs to input x1, y1, x2, and y2. The numbers can be whole numbers, or fractions. The formula is as follows:
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The following pictures find the midpoint between points (2, 2) and (5, 3), and (1/2

, ¾) and (1/6, 1/8).
Steps:

1. Launch Mdpnt
2. The program will first remind the user what the midpoint formula is.

3. Next, the user must input the values of x1, y1, x2, and y2.

4. After that, the calculator will then calculate the final x value.

5. Then, it will calculate the final y value.

6. Lastly, the calculator will give the final answer!
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Pardat

Another neat program that finds -b/2a, the vertex point, the y-intercept, and the point-symmetric of a quadratic. All that is needed is the values of a, b, and c of the quadratic. The following pictures find the important data for the quadratic 2x2+3x+4. The other set of pictures confirm the answers via graphing
Steps:
1. Launch Pardat.

2. First input a, b, and c of the quadratic.

3. Next, the program will display the fractional answer of –b/2a.

4. Lastly, the program will give the answers of each important point



The vertex



The y-intercept



The point-symmetric
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Par2ychk

This awesome program checks if the user’s functional equivalent of a parametric equation set is correct. It does this by graphing the points of the parametric equation from Tmin to Tmax, incrementing/decrementing by Tstep, and comparing those points to the functional equivalent. If the functional equivalent has a one-to-one correlation to the points, then the functional equivalent is exact! The following pictures compares the parametric equations X1T=T-1 and Y1T=T2-T and Y=x2+3x+2.
Steps:
1. Launch Par2ychk
2. First, the calculator will ask the user if he wants to run Cln (9) before running the program. Type “1” for “yes”, or “0” for no.

3. Next, the calculator will ask the user to input the parametric parameters for X1T and Y1T. (The calculator at this point has switch to parametric mode; therefore, the user can push the ( button in order to input the independent variable T quickly). If the user already has these equations entered in the parametric mode’s equation screen, enter “Ä” for the first prompt to use these equations.

4. Afterwards, the calculator will ask the user for parameters for the equations. Enter the values for Tmin, Tmax, and Tstep. If the user would like to use the values that are currently in those variables from the current parametric window, enter “Ä” in the first prompt.
5. Then, the program will echo back the equations to the user.
6. Lastly, the calculator will remind the user that a correct equivalent functional equation should have a one-to-one match with the plotted points. It will then display the graphs to the user. If they match, then the functional equivalent is correct, otherwise it is incorrect
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(Example of shortcut)
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Pazwise

This very useful, complex program can graph piecewise functions. It does this by using some sub-functions and parameters for x for each function, and points in order to graph the function. Window variables are required needed to graph it. Warning: this program can use much of the calculator’s memory; use Cln (9) every now and then.
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The following pictures graph a piecewise function of ƒ(x)= {                }
Steps:

1. Launch Pazwize

2. First, the program will ask the user if he would like to clean the calculator’s memory via Cln (9). If the user previously ran this program or the calculator is low on memory, type “1” for yes, otherwise type “0” for no.
3. Second, the program will ask the user for many windowing variables including xmin, xmax, xscl, ymin, ymax, Δx (change in x), Δy (change in y). It will also ask the user how many sub-functions to use. To use the calculator’s current window, type “Ä” for the first prompt. Note: Results of plot points with different windows produce varying results. 
4. Next, type in the user’s functions and parameters. Parameters should use the variable x and can use Boolean logic operators such as and & or. Note that the calculator will not accept parameters such as 2<x<5; the user will have to type the parameters as individually and combine them with a Boolean operator (2<x<5 can be written as x>2 AND x<5) Once done, type “Ä” for the next two prompts.

5. Lastly, the calculator will set up its window and graph the piecewise function! If the user would like, turn on plot 1, 2, or 3 to see the piecewise function’s plotted points. Note: The calculator graphs the piecewise function by plotting points; therefore, changing the window after the program ends will disconnect the points








Ex of shortcut (ZInterger)
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Polymult
This simple program can multiply polynomial expressions in order to de-factor equations! Required data include the number of terms and the terms themselves for polynomials.

The following pictures multiply (x+2)(x+1).

Steps:

1. Launch Polymult
2. First, the program will ask the user for the number of terms and the terms themselves for both polynomials. Input the number of terms and then the terms themselves in a {list}, using dummy terms and not using variable letters. X is equivalent to 1
3. Next, the program will display the math of multiplying each term in the first polynomial by a factor from the second.

4. Lastly, after multiplying each term, the program will display the final addition answer via a polynomial addition chart. It will add the terms and display the final answer!
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The answer is x2+3x+2
Pyth

Pyth is a program that will solve for a, b, or c on a right triangle via the Pythagorean Theorem (a2+b2=c2 in a right triangle). The program will rearrange the normal Pythagorean Theorem and evaluate to find the values of other letters. Variables required include the two known variables. The calculator will run Ratnot (41) as a subprogram in order to simplify the radical once it finds the basic radical answer.

The following pictures solve for a, b, and c respectively when a=2, b=6, and c=2√10, when one of those numbers is unknown
Steps:
1. Launch Pyth
2. Upon launching it, a menu will appear asking the user which letter to solve. Select a letter to solve for, or select [rstrt] to run Cln (9) if the user previously ran this program.

3. Upon picking a variable to solve for, the calculator will ask the user to input the known variables. The variable values can be fractions.
4. Next, the program will echo back the user’s inputs and display the work.
5. Lastly, it will dipslay the answer in the basic radical notation, and then Ratnot (41)/Ratlz (40) will simplify the radical. If the number under the radical is a fraction, Ratnot (41)/Ratlz (40) will simplify it appropriately.
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After Ratnot (41)
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After Ratnot (41)
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After Ratnot (41)
Quadrat

The handiest program in this group, it solves the quadratic equation [b±√(b2-4ac)]/2a for any quadratic entered in order to find the x-intercepts (if they exist). The computer will try to simplify the final answer as a fraction or as a radical, but use the user’s own discretion nevertheless. This program also links to Pardat (30) in order to find other quadratic information. Lastly, this program links to Ratnot (41) and Ratlz (40) (if necessary) in order to simplify the radical

Note: In order to prevent the “nonreal answer error” that happens when a radical becomes imaginary, go to ( and then change REAL to a+bι. The program will crash if it tries to find a simplified imaginary radical via Ratnot (41)/Ratlz (40)

The following pictures find the x-intercepts of the quadratic 2x2+3x-4 and. The other pictures find the other information via Pardat (30), and the other set illustrates how to change to imaginary.
Steps:
1. Launch Quadrat
2. After initialization, the program will remind the user about the quadratic equation.
3. Enter a, b, and c of the quadratic. The values can be fractions
4. The program will then display the simplified versions of –b, b2, -4ac, and 2a. 
5. Lastly, the program will try to simplify the equation via division and Ratnot (41). 

6. A menu named “Pardat” will then appear. Click “yes” to find the other information, or “no” to quit. (The user should refer to Pardat (30))
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Ratnot (41)
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Result for √41=√41

Result for √35=√35
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Result for √12=2√3
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Fixing illegal denominator radical with Ratlz (40)
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Ratlz
This simple program rationalizes a fraction, meaning that it removes illegal radicals in the denominator. It does this by multiplying the whole fraction by ((c√d)/(c√d)), which squares the illegal denominator. Moreover, this program can even rationalize when the numerator is in a radical!
The following pictures try to fix the radical fractions (2/√3) and ((8√2)/(4√2)).
Steps:

1.
Launch Ratlz

2.
Input the numerator, the multiplicand, the root, and the number under the radical 
(N, M, 
R, and D, for {[N]/[M(R√D)]}. If radicals are in both the numerator and 
denominator, switch to double rational mode by inputting π 
for the 
first input. 

Then input the multiplicity of the numerator and denominator as a {list}. Then 
input the roots for both, and the numbers under the radical as {lists}.
3.
Next, the calculator will display to the user by what number to multiply the 


numerator and denominator.

4.
Lastly, it will display the fixed fraction, and then try to simplify it. 
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Ratnot

This cool and useful program will accurately find and simplify a radical into the form B n√C. The program uses an algorithm that simplifies the radical like how people do it. First, we find pairs of factors, B and C, that multiply to equal our wanted number, A. Second, we find pairs in which one and only one factor, which, when it is nth rooted, is a whole number. From those numbers left, we pick the pair that had the largest number that was simplifiable via rooting, say B. Lastly, the final answer for A would be B n√C. In addition, this program can simplify radical fractions, and if necessary when the denominator is still a radical, it will link to Ratlz (40) in fraction mode to fix the illegal radical denominator to simplify the original problem even further.
The following pictures demonstrate the calculator’s steps in finding the radical simplification of √72 and √9. They also demonstrate the calculator’s steps in finding the simplification of √((128/32)) 
Steps:

1.
Launch Ratnot

2.
The calculator will ask the user if he would like to run Cln (9). If this is the user’s 


second or more consecutive time of running it, or have stat variables in use, type 


“1” for “yes.” Otherwise, type “0” for “no.”

3.
First, input an even root and then the number to radicize. If necessary, input π in 
the first input to goto fraction mode, and then input the numerator, the 
denominator, and the root. The calculator will first do the next steps for the 
numerator
4.
Second, the calculator will determine if the number is a perfect square (cube, 
quartic, or etc.). If it is perfect square or whatever, then the program terminates, 
since there it quickly found that the radical becomes a whole number. Otherwise, 

the program continues

5.
Next, the program will generate pairs of factors that multiply to the number

6.
Afterwards, it will find pairs that have one and only one reducible number
7.
Then, it will find a pair from the previous step that has the largest reducible 
number

8.
Lastly, it will display the simplified radical, and double check to see 


if it matches with the original unsimplified number. If the user is in fraction mode, 
the program will repeat steps 4-8 for the denominator. Then, it will display the 
basic final fraction. If the denominator is a radical, then the calculator will link to
Ratlz (40) to fix the illegal radical denominator.
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After simplifying the numerator and denominator
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Ratlz (40)
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Rationalization simplifies the radical to 2
Polynomial and rational Programs
Programs in this archive group, TPolyR.8xg:


Name

Description of use

1. Asymph
See entry in General Programs (6).

2. Cmplx0s (46)
A complex program that finds more real/complex zeroes by 

factoring with complex zeros or by synthetic dividing a polynomial 

down. Useful for finding missing zeros when the user has only


some of the zeroes.
3. Conj (48)
A program that will fix fractions with illegal negative 



conjugates (such as ((1)/(a-bι))) in the denominator and can find 


the conjugate of a complex expression.
4. Distrm
See entry in General Programs (11).
5. Disti 

See entry in General Programs (13).
6. Endbeh 
See entry in General Programs (14).
7. Eofchk

See entry in General Programs (21).
8. Ineqchk
See entry in General Programs (24).
9. Lines (50)
A time-saving program that will do various simple algebra for 



linear equations. It will find the equation of a line with 2 points 



using the change-of-slope and point-intercept equations, find a 



linear equation with certain facts (like finding  a line that is 




perpendicular/parallel to a certain slope and goes thru point (x,y)), 



and find the correlation of a line when the user has used stat




plotting. It even checks lines by graphing the user’s equation,



plotting some points, 
and finding the r correlation!
10. Mdpnt

See entry in General Programs (29).
11. Opolyms (54)
Standing for “other polynomial methods,” this program


uses other methods to find zeroes and other information for a


polynomial. It 
includes Descartes Rule of signs, the lower and


upper bound test, and the rational zero test. Since it can repeatedly


do synthetic division and can correctly find the correct sign



patterns for the upper and lower bound test, this program saves


much time!

12. Parcnvrt (59)
A program used to convert quadratic equations from



standard form 
to vertex, from vertex to standard, and can make a


quadratic by 3 
points or by the vertex and a point.
13. Pardat

See entry in General Program (30).
14. Polymult

See entry in General Programs (35).

15.  Pyth 

See entry in General Programs (35).
16.  Quadrat

See entry in General Programs (38).
17. Ratlz


See entry in General Programs (40).
18. Ratnot

See entry in General Programs (41).
19. Rteqchk (63)
A program that simply solves rational expressions by checking if 


the user’s guessed x answers equal the right side. It also graphs the


left and right side of the expression.

20. Synthdiv (64)
The most important and linked to program in this subgroup, this 


program does real and complex synthetic division! In addition, it 


does the remainder theorem and factor theorem, tries to translate 


the final polynomial into an equation with Xs, and allows the user


to run the program again with the new polynomial for consecutive 


division!

21. Turns (65)
This simple program finds basic zero information for a



polynomial. It finds the total amount of zeroes the




expression has and the amount of extrema/imaginary zeroes it has


by existence theorems
22.  Ztypes (66)
A simple program that finds out what type of zero (an even or odd 


multiplicity) a zero is and how the graph reacts to that zero (if it 


goes thru the zero or if the zero is a vertex).
Cmplx0s

A program that is another zero finding tool, it finds more zeroes by either factoring a polynomial by complex zeroes or by synthetic dividing out a polynomial by some known zeroes to more zeroes. Variables required include the number of terms, the terms, the number of real/complex zeroes, and those real/complex zeroes.
The following pictures demonstrate the calculator’s steps for factoring x3+3x2+x+3 (which has a known zero of 3, which means (x-3)) and the steps to find more complex zeroes from x5+3x4+x3+x2+4x+12, where the zeroes of ±ι and 3 are known (meaning (x+ ι)(x- ι)(x+3)(?)(?)).

Steps:
1. Launch Cmplx0s
2. A menu will appear. Pick “Fctr W” if the user wants to factor a polynomial that has complex zeroes by real factors, or pick “Find” if the user wants to factor a polynomial expression with complex zeroes to find more complex zeroes.
Steps for factoring a polynomial that has imaginary zeroes
1. First, input the number of terms of the polynomial and then those terms as a {list}, including dummy variables too. Do not include variables; just use input the variables’ coefficients
2. Then, input the number of real zeroes and then those real zeroes as a {list}
3. Next, the calculator will echo back the user’s real zeroes as a long string of binomials
4. Then, the calculator will do synthetic division with those zeroes via Synthdiv (64)
5. Lastly, the calculator will tell the user what expression he should factor in order to find the complex zeroes. The user must factor that expression himself!

The answer is the simplification of x2+1, which equals (x+ι)(x-ι)
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Steps for factoring an expression that has complex zeroes to find complex zeroes:
1. First, input the number of terms of the polynomial and those terms as a {list}, including dummy variables. Once again, only input the coefficients of before each x variable, not the letter “x”
2. Second, input the number of complex zeroes and those zeroes, as a {list}.

3. Next, the calculator will do synthetic division of that polynomial by all of those complex zeroes. It will display a quadratic function afterwards

4. Lastly, the program will use the quadratic formula via Quadrat (38) to find some more zeroes. If necessary, the program will do fractional and radical simplification via Ratnot (41).
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Conj

This simple program will display the work to fix illegal fractions that have a negative conjugate in the denominator, and will display the conjugate of a complex number. 
The following pictures fixes ((1)/(1-2i)) and finds the conjugate of (1-2i)

Steps:
1. Launch Conj
2. First a menu will appear. Pick the first option “1/a-bι” to fix illegal denominator or the second options “conj(“ to find conjugates.
3. If the user picked the latter, type in a complex number in order to receive the conjugate. For the former, first, the calculator will give the user a reminder of what to do. Afterwards, input the numerator and the denominator of the fraction. 

4.
Lastly, the calculator will display its work and give the user the fixed fraction
simplified as a fraction
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Lines

This useful program will make linear equations from 2 points and from certain facts, like if the function is parallel or perpendicular to a function and goes thru a point, say (x,y). In addition, it finds the correlation strength when graphing a line and plotting points.

The following pictures demonstrate the calculator’s steps for solving these problems:


2 Points: “Find a linear equation that goes thru points (1,2) and (5,5)”


For facts: “Find a linear equation that is ║ to y=(2/3)x+5 and goes thru (0,7)”



    “Find a linear equation that is ╩ to y=(2/3)x+5 and goes thru (2,3)”

For correlation: Find a linear regression equation that goes thru {(0,2), (1,3.5), 
(2,4), (3,5), (4,6.5), (5,7)}. Then determine the strength and correlation of the line
Steps:

1. Launch Lines
2. First, a menu will appear. Pick either 2 pts, facts, or correlation
Steps for two pts:
1. First, input the coordinates of the first point and the second point.
2. Second, the calculator will display the work to compute the slope via the change-of-slope equation. It will simplify it fractionally. In addition, it will ask if the user wants to continue. Pick “yes” if so, or “no” if the user just wanted to find the slope.
3. Next, it will display its work for finding the equation via the point-slope equation.

4. Lastly, if the user wants, a menu will ask if he wants to check his work. Pick yes, and it will display a graph of the line and the two points.
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Steps for facts:
1. First, the program will ask the user if he is making a new line based on a parallel or perpendicular slope of an equation. Type “0” for parallel, or “1” for perpendicular.
2. Second, input the slope and b value of the original equation. Also, input the new point/b value for the new equation. If the user picked parallel, type in the new b value and then zero.
3. Next, it will echo back the English and mathematical equivalents of the problem that the user is trying to solve. 

4. Afterwards, the program will display its work to find the final equation. For parallel equations, it simply gives the answer, but for perpendicular equations, it will do the point-slope equation and display its work.

5. Lastly, it will ask the user if he wants to check his work. If yes, for perpendicular, it will graph both lines, the original’s y-intercept, and the crossing point. For parallel, it will graph both lines and the point to cross.
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Opolyms

This useful, time saving program will do the tedious tasks of other polynomial zero finding methods, specifically Descartes’ rule of signs, the rational zero test, and the lower and upper bound test! The rule of signs test will easily count the change of signs, and the possible number of zeroes, but the user will have to input and find the signs for ƒ(x) and for ƒ(-x). The rational zero test will quickly divide all factors from the last term by the leading coefficient, and will even check if any of those zeroes are true. The upper and lower bound tests will do stacked synthetic division in order to find a value that gives the correct pattern of signs!
The following pictures does all three tests for ƒ(x)=2x4+3x3-5x2-7x+3.

Steps:
1. Launch Opolyms
2. Upon execution, the program will display a menu. Pick an option

Steps for Rule of signs test
1. First, the program will remind the user how to find the number of positive zeroes. To find them, just count the number of sign changes for ƒ(x).
2. Second, input the number of signs (or terms) for ƒ(x). Then, input those signs as a string with the plus and minus signs (not the negative sign). (Ex -+-)
3. The program will then display the possible number of positive zeroes by linking to Turns (65).
4. Next, input the number signs for ƒ(-x) and then the signs as a string like before.

5. Lastly, the program will display the possible number of negative zeroes.
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Steps for upper and lower bound tests:
1. First, the program will remind the user how to find the lower and upper bounds. To find the bounds, synthetically divide the polynomial by test numbers until the signs of the resulting polynomial are all even (for the upper bound) or alternating positive and negative (for lower bound)
2. Next, a menu will appear. Pick “range” to use a range of numbers to find the lower/upper bounds, “numbr” to test a number for the bound tests, or “Chng” to switch to the other bound test. The last option displays the current bound test. By default, the program starts with the lower bound test.

3. After inputting a number or range, the program will ask the user to input the number of terms the polynomial has, and those terms as a {list}. Use dummy vars, and input the coefficients for all x variables! Do not use “x”.
4. Next, the program will check if the user’s number/range meets the requirements for the user’s bound test via synthetic division. The last list in the output is the signs (1=+, -1=-, 0=±0). If the factor passes the test, it will display “=Ans” and switch to the other bound test. If not, it will either try another number in the range or bring the user back to the menu Note: sometimes the calculator will give a false answer. Double-check the output of signs!
5. The program will then bring the user back to the menu and change to the upper bound test. Repeat steps 3-4 to find a polynomial whose signs alternate positive and negative in order to satisfy the conditions of the upper bound test. The program will display both bounds once it finishes the second test.
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Lower bound test
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Synthdivs (64) numbers…

Synthdiving (64) by -3 meets the lower bound test
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Upper bound test
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Synthdivs (64) numbers …

Synthdiving (64) by 2 meets the upper bound test
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Steps for rational zero test:

1. First, the program will remind the user what to divide by in order to find the possible 0s. (All factors of last term divided by all factors of the leading coefficient.)

2. Second, it will ask the user to input all of the positive factors of the last term as a {list}.

3. Next, it will ask the user to input all of the positive factors of the leading coefficient as a {list}.

4. The program will then echo back the leading coefficient and the last term. Afterwards, it will echo back the user’s division problem and display all of the possible zeroes. To see the list of possible zeroes after the program finishes, press (( and pick L3 and (. Use the left and right arrow keys to scroll through the list. Push (åFrac (( to convert the list to a fraction!
5. It will then ask the user for the original equation. Type it in, or type “π” to use the current equation in Y1.

6. Lastly, the program will echo back the equation and display the actual list of real zeroes. If all numbers are the number zero, then the rational zero test failed because all zeroes are irrational; go to the graph screen and use the “zero” command to find any irrational zeroes. To see the full list of zeroes, go to (( and pick L4 and (
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Parcnvrt

This very useful program can convert and make parabolic equations. It can convert parabolic equations from standard to vertex and vertex to standard. It also makes equations by 3 points or by the vertex and a point.

The following pictures demonstrate the calculator’s step for converting x2+5x+2 and (x-(-5/2))2-(17/4) to their opposite form, finding an equation from (0,2) and (-2.5, -4.25) where (0,2) is the vertex; and finding an equation from (0,0) (5,5) and (-5,5).
Steps:
1. Launch Parcvnrt
2. Pick a selection from the menu for what to do (vertex to standard, standard to vertex, make one from vertex and point, or make one with three points.

Steps for standard to vertex:

1. First, input the a, b, and c value for the quadratic model ax2+bx+c

2. Second, it will echo back the user’s inputs and then set parts ax2+bx equal to –c.

3. Next, the calculator will display its work for “completing the square” (x2+bx+(b/2)2)=-c+(b/2)2.
4. Then, it will factor the perfect square and simplify the right side

5. Lastly, it will add c to both sides in order to compute the final equation
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Steps for converting from vertex to standard form:

1. First, the calculator will remind the user about the conversion formats (a(x-h)2+k into ax2+bx+c). It will then ask the user for a, h, and k from the vertex form the user wants to convert. 

2. Next, it will de-factor the equation, multiply A to the unfactored vertex form, and add C and simplify

.

3. Finally, it will display the user the final answer
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Steps for making an equation with the vertex and a point:

1. First, the program will ask the user for the coordinates for the vertex and then the point.
2. Second, it will echo back the user’s inputs. It will then create an equation in vertex form, using the vertex’s x value for h and the y value for k.
3. Next, it will evaluate the equation with the point’s x value in order to calculate the value for a vertex form.
4. Lastly, it will use A in order to complete the vertex form equation. 
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Steps for finding an equation with 3 points:

1. First, the calculator will tell the user the formula to generate the equation ([A]-1[B]). Input the three coordinates of the three points. 
2. Next, it will echo back the user’s points and will create matrix [B]. 

3. Then, it will generate each row of the matrix by substituting x2+bx+1 with x from the corresponding row in matrix [B].

4. Lastly, it will echo back matrix [A] and matrix [B], and it will give the user the answer by doing the formula.
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The answer is (1/5)x2
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Rteqchk

This simple program checks if guessed zeroes/answer(s) for a rational expression is correct by a simple equality comparison of the y value from the left and from the right side of the equation. In addition, this program puts the equations into y1 and y2 for graphing. The only required variables are the expression on the left side and the right side of the equation. As an added bonus, one can use this program for any expression that he has to solve for and wants to do an equality comparison; just beware not to put in extraneous answers for solutions.
The following program checks -5 as a zero for ((2)/(x+1))+((x+3)/(x+2))=((2)/((x+1)(x+2)))

Steps:
1. Launch Rteqchk
2. First, input the left and right side of the equation, using x as the user’s variable of choice. Input “π” to use y1 and y2 for the left and right side, respectively. 
3. Second, input the user’s zero {list}
4. Lastly, the program will echo back the user’s inputs, and then display the real zero list. If the user’s zeroes match the list, then he has the correct zeroes! However, if the program crashes saying “divide by 0”, then that means that one of the zeroes is extraneous and makes a denominator zero.
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Synthdiv

The most important and linked to program in this subgroup, this program does real and complex synthetic division! In addition, it does the remainder theorem and factor theorem, tries to translate the final polynomial into a polynomial in terms of x, and allows the user to run the program again with the new polynomial for repeated synthetic division! Keep this program for linking.
The following pictures shows the calculator’s steps to divide y=2x4+3x3-5x2-7x+3 by -1 synthetically. Moreover, the calculator shows the results of the remainder and factor theorem.
Steps:

1. Launch Synthdiv
2. First, the program will ask the user to input the divisor of the problem

3. Second, it will ask the user for the number of terms in the polynomial, and then the polynomial as a {list} with dummy variables. Use the coefficients of the variable “x”, do not type in “x” for a term
4. Next, it will echo back the user’s divisor, and display the original polynomial as a row, the polynomial added in the second row, and the answer in the third row.

5. Then, it will display the result of the Remainder Theorem, determine if ƒ (d) is a factor, and give the factor with the remainder.

6. Moreover, it will try to convert (albeit crudely) the final answer back into a polynomial.

7. Also, it will display the point on the graph for ƒ(d)

8. [image: image811.png]


Lastly, it will ask the user if he wants run the program again, using the final answer as the user’s polynomial and by inputting a new divisor. Pick yes to do so, and then repeat steps 3-7.
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Turns

This simple program uses existence theorems to find the possible amounts of zeroes and extrema/imaginary zeroes a polynomial could have. The program only needs the degree of the polynomial.
The following pictures shows the possible amount of zeroes/extrema for 2x3+3

Steps:

1. Launch Turns
2. Input the degree of the polynomial
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ZTypes

A simple program that finds out what type of zero (an even or odd multiplicity) a zero is and how the graph reacts to the zero (if it goes thru the zero or if the zero is a vertex). Required variables include the number of binomials, the zero, and if the binomial has an even or odd power

The following pictures determines the zero type for (x+3)3 and (x+2)2.

Steps:

1. Launch Ztypes
2. First, input the number of binomials for which the user would like to discover zeroes.
3. Next, for each binomial, input the zero and if the binomial’s power is odd (0) or even (1)
4. Lastly, the program will echo back the user’s inputs and tell if each zero goes thru its point or is a vertex.
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Exponential and logarithmic equations
Programs included in the pack TLExpo.8xg
Because a file has corrupted the .8xg file, you might have to extract the files onto the computer, and then send the files one-by-one to the calculator. From the calculator, you can then group the files you sent and name it TLExpo in order to save memory and be organized. Sorry for the error, a stupid app called “grouptool” (DON”T USE, a crappy programming job!) corrupted a file, disabling the sending of this file to PC and receiving this group from PC.

1. Endbeh

See entry in General Programs (14)
2. Expodat (68)
Finds various data about exponential and logarithmic (not log(x)) 

functions, including the boundedness, y-intercept, and type of exponential equation (growth/decay); and the y-intercept, the horizontal asymphatotes, and the type of logarithmic equation. It also can create exponential and logarithmic equations!

3. FCMPL

See entry in General Programs (22)
4. Intrst
(73)
A cool program that can make equations based on compounded 


and continuous interest problems. It can also graph and evaluate 


the equation for t.

5. InvChk


See entry in General Programs (27)
6. Lexprobs (76)
A very useful program that can make and evaluate



exponential functions for various types of problems, including


doubling time, half-life decay, population change, and interest (by


linking to Intrst (74)). It can also evaluate for t any of those


problems, and graph the equations too!

7. Logcnvrt (79)
A super-useful program that can convert expression from


log to exponential, and exponential to log. It can also convert a log


into an ln function and evaluate it, using Logx (85).
8. Logprps (81)
Neat program that can properly convert invalid log problems like 



log6 39 and log3 9/2. It can also do the power property of logs.
9. Logx (83)
Probably the most useful program in this mini-pak, it will evaluate 



custom bases for logs! It does this by the change-of-base formula 



(logba=log a/log b). The program can also evaluate an ln division 



problem and can graph log/ln division problems with x in the 



numerator or denominator. As of Ti-84 firmware 2.53MP, the



command logbase( replaces this program.
10. Quadrat

See entry in General Programs (38)
11. Ratlz


See entry in General Programs (40)
12. Ratnot

See entry in General Programs (41)
Expodat
This cool program can find various data about logarithmic and exponential equations. For exponential and logarithmic equations, it can determine if the equation is exponential/logarithmic growth or decay, find the horizontal asymphatote(s), and find the y-intercept. In addition, it can graph the function and link to Endbeh (14) to find the end behavior of the function. Moreover, this program can make exponential equations and try to simplify the resulting radicals via Ratnot (41) and Ratlz (40).
The following pictures demonstrate the calculator’s steps to finding data, graphs, and the end behavior for y=2x, y=3(1/2)x, y=2/1+3e2x, and y=2/1+3e-2x. For making exponential equations, the pictures demonstrate the calculator’s steps for making a function with points (0,2) and (4,16), and with (0,2) (1/2,3).
Steps:
1. Launch Expodat
2. Upon launching, the user will receive a menu. Pick “Norm” to find data on exponential equations, “Logar” to find data for logarithmic equations, or “Make xpo ƒ(x)” to make an exponential equation.

Steps to find data for exponential functions:
1. First, the calculator will tell the user the format for exponential equations (y=a(b)x). Input a & b.
2. Next, the calculator will echo back the equation and determine and display the type of exponential equation it is (growth/decay).

3. Afterwards, it will output the y-intercept and the horizontal asymphatote for the equation

4. Lastly, the calculator will ask the user if he wants to graph the equation and/or to find the end behavior of the equation via Endbeh (14). Type “0” for no or “1” for yes.
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Endbeh (14)
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Graphing
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Steps for logarithmic data:

1. First, the calculator will remind the user of the format of a logarithmic equation and then it will ask the user to input a, b, and k for ((a)/(1+bε(kx))).

2. Next, the calculator will echo back the user’s equation and tell if the equation is a logarithmic decay or growth. Afterwards, it will tell the user the horizontal asymphatotes
3. Lastly, it will ask the user if he wants to graph the equation and/or find its end behavior via Endbeh (14). Type “0” for no or “1” for yes.
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Steps for making an exponential equation:
1. First, the calculator will remind the user of the format for exponential equations (y=a(b)x). It will ask the user to input the y-intercept (a) and the coordinates for the other point. Note that the program uses two for x, the numerator and denominator, which are required always.

2. Next, the program will solve the problem for b like how the user would do on paper. Its answer will be rðn, and the calculator will try to find the answer in radical notation via Ratnot (41) and will rationalize if necessary.
3. Finally, the calculator will ask if the user wants to graph the function. Type “0” for no or “1” for yes. If “1”, the program will ask the user for the final answer for B and then graph the function
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Ratnot (41) will try to simplify
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Numerator answer
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Denominator answer
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Ratlz (40) will rationalize it

Intrst

This cool program can make equations for compounded and continuously compounded interest. It uses the formulas A=I(100+(N/B))BX and A=Pert. In addition, this program can evaluate x the functions and can graph them.
The following pictures demonstrate the calculator’s steps for graphing and solving these problems:


Compounded, I=2000, B=1, N=5%, the amount after 2 years

Compounded, I=2000, B=quarterly, n=10%, the amount after 3/4s

Compounded Continuously, P=1000, R=15%, the amount after 2 time periods
Steps:

1. Launch intrst

2. First, the program will bring up a menu. Pick “Cmpd” for compounded interest, or “cont” for continuously compounded interest.
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Steps for compounded interest:
1. First, the program will remind the user what the formula is for compounded interest (A=I(100+(N/B))BX. I is the starting amount, B is the rate for how it is compounded (quarterly, annually, &c), and N is the interest. Input I,B and N. N is the number as a percent, not a decimal such as 0.15
2. Next, the calculator will divide the interest by the base of compounding, and then echo back the final equation
3. Lastly, it will ask for a value to input for x.; input a value. In order to graph it, input π and then quit the program. Push (.
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Steps for continuous compounded interest:

1. First, the program will remind the user of the equation (A=Pεrt). Input the starting amount and the interest as a percent, not a decimal such as 0.15
2. Second, the calculator will build the equation

3. Lastly, input a value for T for evaluation; or input π, quit, and press ( to graph it.
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Lexprobs

This program can build many equations for many word problems involving exponential equations. These equations include problems for doubling time, half-life decay, population change, and interest (in which the program links to Intrst (74)). For each equation, the program at the end will allow the user to input a value for the control variable in order to compute the final answer, and will allow the user to graph the equation by inputting π, quitting, and pressing (.

The following pictures demonstrate the calculator’s steps for solving these problems:


Doubling time: the amount of germs (starting at 5,000 germs) doubling every 4 
days, after 12 days

Half-life decay: the amount of particles left (starting at 2,000 particles) halving 
every hour after 12 hours

Population change, the change in population initialized at 5000, where the 

population increases by 5% every year, after 6 years.
Steps:

1. Launch LExprobs

2. First, a menu will appear. Pick “Dblingtime” for doubling time, “1/2LfDcay” for half decay, “popchng” for population change, and “intrst” to link to Intrst (74)
Steps for doubling time:

1. First, the program will remind the user of the equation for doubling time (y=n(2)(t/d)). Input the starting amount (N), and how many days it takes for the thing to double (D).

2. Next, the program will echo back the formula and the newly made equation

3. Lastly, input a value for T to evaluate the equation. Input π, quit, and press ( to graph the equation
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Steps for half-life decay:

1. First, the program will remind the user of the formula for half-life decay (A=N(1/2)(T/H). Input the starting amount (N) and the amount of hours it takes for the thing to halve.
2. Next, the program will echo the user’s new equation.

3. Lastly, input a value for T. Input π, quit, and press ( to graph the equation

[image: image314.png]



[image: image315.png]H=
L1203 (T

2680
1




[image: image316.png]



[image: image317.png]1-cL1IFE
DCAY

A=HC 120 (ToH

IHFH
aZBBB

71




[image: image318.png]M

. 48828125
INF T
re



 




Steps for population change:
1. First, the program will remind the user of the formula for population change (A=P(1±R)T). Input the initial population (P) and the rate of change as a percent (R).

2. Next, the program will build the user’s equation

3. Lastly, input a value for T. Input π, quit, and press ( to graph the equation
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Logcnvrt

This very useful program can convert logs into exponential notation and exponential notation back into logs. It can also convert logs with custom bases into ln functions and evaluate. The conversion of logs into exponential notation is from logb a=e into be=a (where “b” is the base of an exponential function, “e” is the exponent for that function, and “a” is the answer of that function). For conversion of exponential notation into logs, it is be=a into logb a=e.
The following pictures demonstrate the calculator’s steps in converting 3x=81 into a log, and log3 x=4 into an exponential equation. They also demonstrate its steps for converting log3 81 into ln functions and evaluate.

Steps:
1. Launch Logcnvrt
2. Pick a menu option

Steps for converting logs into exponents:
1. First, the program will remind the user of the conversion of logs into exponents (logb a=e into be=a). Input each part of the log expression in order. Input “π” in an input to use the label “x” for an unknown value.
2. Finally, the calculator will display the converted equation
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Steps for converting exponents to logs:
1. First, the calculator will remind the user how to convert it (be=a into logb a=e). Input the base, exponent, and answer of the exponent. Input “π” in an input to use the label “x” for an unknown value.
2. Lastly, the calculator will give the user the converted equation.

[image: image828.png]VAL
cos (]
Ima=K
% OF GQUAD

178




[image: image829.png]


[image: image830.png]meal LUURDS=




Steps for converting logs to ln: 
1. First, the calculator will remind the user about the change-of-base formula for logs/ln functions (logb e= log e/log b). Input the e and n, respectively.
2. Lastly, the calculator will echo back the equation and take the ln of the numerator and denominator via Logx (85) for the converted change-of-base formula. The answer will be stored in A if the user wants to manipulate that value.
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Logprps

A somewhat more complex program, this program fixes and simplifies “improper” logs, such as log6 39 and log3 9/2. The program has a small menu of two functions in order to fix the log, multiplication (*) and division (÷), where the former is used for the former example, and the latter for the latter. In addition, some of the inputs can contain letters to represent (but not replace with its value) an unknown value. Note: any inputs that have a plus (+) sign after them requires two spaces (i.e. 3__) after the input (to input spaces, press ((). 

The left column of pictures displays the simplification of log6 39 (*), while the right column displays the simplification of log3 9/2(÷).

Steps:

1. Launch Logprps.

2. Select the function for the log (see text).

Steps for multiplication (*)

1. First, input the base for the log

2. Next, input the logged expression (format of x^y) plus two spaces (i.e. 3^2__)
3. Lastly, the calculator will fix the log and thus give the answer!
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Steps for division (÷)

1. First, input the base for the log.
2. Next, input the numerator of the logged fraction (this could include place-holding variables).
3. Afterwards, input the denominator.
4. Lastly, the calculator will fix the logarithm and thus give the answer!
5. The program will then return 
to the main menu. To quit, push ( and then select “quit.”
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Logx

This simple, but useful program allows one to evaluate logs with custom bases! It does this by the change-of-base formula, which is log (number)/log (base). In addition, this program can also convert a change-of-base log problem into lns and can graph log/ln equations with custom bases/numbers via the variable x. Lastly, the program stores the result in A, just in case the user needs to further tweak with that value when solving for variables.

The following pictures shows the calculators steps for using the change-of-base formula for log3 21. It also shows the steps for converts the log change-of-base into an ln change-of-base formula. It also graphs log2 x, and ln 2/ln x.
Steps:
1. Launch Logx
2. First, the program will output a menu. Pick “log” or “ln” to change to that mode, and then pick “base x” to start. Pick “graph” to graph log/ln equation.

3. For both graphing and finding a custom base for logs or lns, the calculator will first remind the user of the change-of-base formula. Input the number under the log/ln function, and the base of the log/ln. For graphing, one can input “x” in order to use x as a control variable
4. Lastly, the program will calculate the new log/ln and display the answer, which is stored into A for reference. If in graph mode, the calculator will graph the equation.
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Graphing
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General Trig

Unlike the other chapters, because the nineteen sixteen programs here are so large, there are two parts and groups files for this chapter, Triggen1.8xg and Triggen2.8xg. Make sure all RAM is cleared before ungrouping Triggen1.8xg in order to have enough memory. Note that the user might have to switch packs while he is learning new lessons. Because a file has corrupted the Triggen.8xg file, you might have to extract the files onto the computer, and then send the files one-by-one to the calculator. From the calculator, you can then group the files you sent and name it Triggen1 in order to save memory and be organized. Sorry for the error, a stupid app called “grouptool” (DON”T USE, a crappy programming job!) corrupted a file, disabling the sending of this file to PC and receiving this group from PC.

Contents of Triggen1.8xg:

1. AngCnvrt (87)
A very useful program, it can do conversions for degrees


and radians. For degrees, it can convert degrees into radians,


decimal degrees into DMS and vice versa. For radians, it can


convert radians into degrees, and convert it into decimal or π


radians.
2. AngGrf (91)
This simple program will convert angle and radians into slope form 



for linear equations and vice-versa. It can also graph it into the unit 


circle!

3. Cln

See entry in General Programs (9)
4. Crcldims (93)
A multi-purpose program, it has various formulas about


circles. It can compute the area and circumference of a



circle, find the length of arcs, find the value R for coordinates, and


links to other programs.
5. Crefang (96)
This extremely useful program, it uses reference angles to find the 



coordinates of radians from the unit circle. Moreover, it can 



convert negative angles and angles greater than 2π into a standard 



unit circle radian. May times, other program swill run this as a



subprogram, since it finds those coordinates, fixes bad radians, and



tells which quadrant contains the final angle.
6. Langfndr (98)
A superb program that uses triangle trigonometry to find



angles Á and α and lengths. It also has options for how to



find the lengths by where the angle is located by how it is



rotated.
7. Pyth 

See entry in General Programs (35)
8. Ratlz


See entry in General Programs (40)
9. Ratnot

See entry in General Programs (41)
10. TGTrans (103)
A wonderful program that will identify and the tell the user


about the transformation effects for a sinusoid equation, graphs


normal and reciprocal trig function equations, and finds the values


for the 3/5 key points in one period by linking to Trigdims (117). 

11. Tprpsinv (108)
 A useful program that will solve for problems involving a 


combination of a normal trig function and an inverse function,


such as sin(sin-1(3π/2)). Note that the program only works with


a trig function and its corresponding inverse equivalent
12. Trigdims (116)
A useful program that will find the periods and the key 3/5


pts within the period for sin/cos and tan. It can also find the



opposite angle
(Some of the) contents of Triggen2.8xg. Keep the other programs in this pack for linking
13. Lawssc (121)
A large program that will find lengths a, b, and c and angles


A, B, and C using the laws of sines and cosines. Moreover, this


program can do Heron’s formula, which finds the area of a triangle


by the lengths of the triangle. The answer to Heron’s formula will


be simplified via Ratnot (41) and Ratlz (40)
14. Ucrcltri (128)A cool program that does unit circle trigonometry for normal and 
reciprocal trig functions such as sin(5π/4) and csc(5π/4), which will return some manipulation of the x and/or y value from the radian’s coordinates depending on what trig function the user performs on the radian. In addition, it has a repeat function, in order to repeat any normal trig function, any reciprocal tri function, all of the normal trig functions, all of the reciprocal trig functions, or all of the trig functions. These inverse functions are similar to R3trig, but this program is more detailed and does inverses on radians solely for unit circle trigonometry.
15. Ucrcltr2 (136)
The “sequel” to the previous program, this program does


more unit circle trigonometry, but with inverse functions to return


the equivalent radian for the range of that trigonometric function.


In addition, it has a repeat function, in order to repeat any inverse


trig function, or all of the inverse trig functions.
16. Ucrcltrs (139)
More of a pre-calc program, it checks the user’s guessed


factors for trigonometric equations. It does by equality comparison.


It can output either specific answers or all answers, and does much


more work.
AngCnvrt

This very useful program can do various conversions about radians and degrees. For degrees, it can convert degrees into radian, and convert degrees into DMS and vice versa. For radians, it can convert radians into degrees and radians into π or decimal form.

The following pictures convert the following:


Deg2Rad
45° and 180°
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Dec2DMS
(10429/450)° (in this form in order to keep the decimal a constant) 

DMS2Dec
73°10’32”


Rad2Deg
4π/3


DecForm
4π/3

Steps:
1. Launch AngCnvrt
2. Upon launching, a menu will appear. Pick a subcategory, degrees or radians. In that subcategory, the user will find deg2rad/rad2deg and measurements for measurement conversions respectively. Under measurements, the user will find dec2DMS and DMS2Dec and π form and decimal form respectively

Steps for Degree to Radian conversion:
1. First, the calculator will remind the user how to convert degrees into radians, which is done by the formula Degree*π/180.
2. Lastly, the calculator will multiply the numerators of degree and π and simplify the fraction. The final answer is a fraction or whole number multiplied by π 
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Steps for decimal to DMS:

1. First, input the degree as fraction in order to input exact answers. To do this, goto the homescreen, type the user’s degree as a decimal, then goto (>Math>1 and type enter. Use results of the conversion
2. Lastly, the calculator will use an internal function to convert the degree into DMS form. For future reference, this command is åDMS.
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Steps for DMS to Dec:
1. First, the calculator will ask the user to input the DMS degree into three variables, the first being the degrees, the second being the minutes, and the third being the seconds.

2. Next, the calculator will echo back the user’s DMS degree, and then convert each part of the DMS degree into a fraction (minutes=n/60, and degree=n/3600). 

3. Lastly, it will simplify the fractions and then add them to obtain the final decimal degree.
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Steps for radian to degree:

1. First, the program will remind the user of the formula to convert radians into degrees (Radian*180/π). Input only the numerator and then the denominator of the radian, no π.
2. Next, the program will echo back the equation with the user’s inputs. It will then cancel out the πs and and receive a value of a multiple of 180 divided by a number. 
3. Lastly, the program will obtain the degree
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Steps for decimal form:

1. Just input the radian as a fraction with π.

2. Lastly, it will convert it into decimal form.
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Anggrf

This useful program can graph angles, and can convert slope into radians/degrees and vice versa. It does this via tan(Á) and tan-1(m). 

The following pictures demonstrate the calculator’s steps for converting the radian 5π/4 into a slope and a slope 1 into a radian, graphing it with a unit circle size of five. The following steps are same for degree mode.
Steps:
1. First, the program will display a menu. Pick “Strt” to start, “[Opts]” to toggle options, “[rstrt]” to run Cln (9), or “quit” to quit. In the options menu, one can toggle radian or degree mode, and toggle the size of the visual unit circle. Under “[strt]”, pick M2r/M2° to convert slope into radians/degrees and the other for the vice versa.
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Steps for slope to radian/degree:

1. First, the program will remind the user how to convert a slope into a radian/degree. Tan-1(mr) calculates the value for the former and tan-1(mº) finds the value for the latter. Input the slope.

2. Next, the program will do the tan-1(m) and give the user the radian/degree value.
3. Lastly, the program will ask the user if he would like to graph the angle. Input “1” for yes, “0” for no.
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(Zoom 4, ZDecimal)

Steps for radian to slope:

1. First, the program will remind the user how to convert a radian/degree into a slope, by the formula tan(Ár) or tan(Áº). For radians, input Á as a fraction without π, and for degrees, just type it normally.
2. Next, the program will compute tan(Á) and give the slope.

3. Lastly, the program will ask the user if he would like to graph the angle. Input “1” for yes, “0” for no.
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Crcldims

This program can do various formulas about circles, including finding the area of a circle, the circumference via C=πd or C=2πr, find the length of an arc via S=rÁ, and R for R=√(x2+y2) for triangle-coordinate trigonometry. Moreover, the program has quick links to two other programs about circles.

The following pictures demonstrate the calculator’s steps to find the circumference and area of a circle with a diameter of 16 units, and the steps for finding R when the coordinates are (2, 4).

Steps:

1. Launch crcldims
2. First, the program will display a menu. Pick “Area” for finding the area of a circle, “circum” for circumference, “Arc Lngth” for arc length, “R de coords” for finding R for triangle-coordinate trigonometry, or “*[Misc]” to link to other important programs. 

Steps for Area:
1. First, the program will remind the user of the formula for area (A=πr2). Input the radius of the circle

2. Lastly, the program will do the math and display the answer in radians and decimal form
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Steps for circumference:
1. First, after picking “circum” from the main menu, the program will make another menu asking the user if he would like to find the circumference via C=πd or C=2πr. Pick a formula.

2. Next, the program will echo back the formula the user selected and ask the user to input d or r, depending on what formula the user picked. 

3. Lastly, it will calculate the answer, and give it in radians and decimals.
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Steps for arc length:

1. First, the program will remind the user of the formula (S=rÁ). Input the radius of the arc and the angle, in radians. Just input the fraction of the radian without π.

2. Lastly, the program will calculate the answer in radians
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Steps for finding R for coordinates:
1. First, the program will remind the user of the formula (R=√(x2+y2)). Input the x and y value of the triangle point. The values can be fractions
2. The program will then substitute x and y in the equation

3. Next, it will square each number. Then, it will add the squares.

4. Lastly, the program will give the answer before simplifying the radical, and then it will then attempt to simplify via Ratnot (41). If it is a fraction, it will find the simplified form of the numerator and denominator, and then attempt to rationalize the denominator (if necessary, via Ratlz (40))
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After simplifying via Ratnot (41)…
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Crefang

This very useful program will find the coordinates of radians, and will convert negative radians and radians greater than 2π into a circle reference angle. All that is needed is the numerator and denominator of the radian simplified.
The following pictures demonstrate the calculator’s steps for converting –π/2 and 5π/2 into circle reference angles, and demonstrate its steps for finding the radian coordinates for the circle reference angle.
Steps:

1. Launch Crefang
2. First, the calculator will automatically turn on radian mode. Input the numerator and denominator of the radian (without π).

3. Second, the program will link to AngCnvrt (88) and convert the radian into an angle by multiplying the radian by 180/π. At the end of the operation, it will give the user the converted degree for the angle

4. Next, if the angle is greater than 360° or less than 0°, it will convert the improper angle into a proper one between 0and 360°. Then it will convert the angle back into a radian via AngCnvrt (88). It will then determine if the angle an axis value or what quadrant contains the angle.

5. Lastly, the program will compute the real coordinates of a circle reference angle of the angle in quadrant one. It will then multiply the x and/or y coordinates by ±1 to match the real angle
[image: image408.png]madlan FMUUE:




[image: image409.png]



[image: image410.png]



[image: image411.png]mEF HMG=
el




[image: image412.png]mEF HMG=
el




[image: image413.png]mHU

2

DEG

Rt 18073
4

e

21880
44

4
P4
M)
;

o





[image: image414.png]mHU

2

DEG

Rt 18073
4

e

21880
44

4
P4
M)
;

o

156

8@

2
458




[image: image415.png]HL)!





[image: image416.png]HL)!

458
Y




[image: image417.png]IH

278




[image: image418.png]IH

8




[image: image841.png]1.2

1.6
2#3

]

143



[image: image842.png]I R ]

T2




Langfndr

This amazing program can find any missing angle or length on a right triangle using triangle trigonometry. For lengths and angles together, the program gives the trig formula to solve for, and shows its work. Variables required for angles are the lengths of the two sides given. In addition, the program will find the other missing angle with the newly found one via Trigdims (117). Variables required for lengths include which combination of sides holds the angle, and which side is missing. The program can find both sets of information with radians or degrees; one can change the mode via the options menu. One can change the format of reciprocal trig functions too.
The following pictures solve the missing lengths and angles for these pictures:
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Steps:

1. Launch Langfndr
2. Upon launching the program, a main menu will appear. Pick “fndangl” to find an angle, “fndln” to find a length, “[opts]” to toggle options, and [rstrt] to run clean. Under options, one can toggle the mode and what format to display reciprocal functions (((1)/(sin(Á))) or sin-1(Á)). 
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Steps for finding an angle:
1. Upon picking “fndang,” a model right triangle will appear. Notice where angles Á and » are, and where the letters for the angles are. A submenu will appear. Pick for which angle the user would like to solve.

2. After picking an angle to solve for, the program will remind the user how to find that angle (  trig(Á)=side1/side2, trig-1(side1/side2)=Á ). Input the length of the adjacent side, the opposite side, and the hypotenuse. For the length that is not needed/is unknown, input 0.
3. Next, the program will echo back and substitute the user’s inputs for the equation needed to solve for the angle.

4. Lastly, the program will solve the equation and will give the answer in radians or degrees, depending on the user’s mode
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_______________________________________________________________________

Steps for finding lengths:
1. After picking “fndln” the program will make a submenu. Pick one of the options, which consists of an angle and two lengths, where one of those lengths is known and unknown. The lengths should make the corresponding angle for the option.

2. Then, the program will make another submenu, asking which length of the two is missing. The length with a star uses normal trig functions, while the one without it uses reciprocal trig functions.

3. Next, the program will give the user the formula used to find the missing side. Input the length of the known side and of the angle. 
4. Afterwards, the program will attempt to solve for the variable. If necessary, it will link to R3Trig in order to use reciprocal trig functions.
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Opposite and hypotenuse pairs
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Adjacent and hypotenuse combos
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TGTrans
This graphical program can tell what is happening for transformations of normal trig functions and reciprocal trig functions. It identifies what is happening to a graph for all four transformation variables, and can even graph reciprocal functions with the parent graph. 

The following pictures shows the calculator’s steps for graphing 2sin(2x)+3, cos(2x), tan(2x), and the reciprocal functions of them. The pictures for the normal functions have all options on and with a solid graph style. The reciprocal pictures are the same, except that the graph style is dashed
Steps:
1. Launch TGTrans
2. Upon launching the program, a menu will appear. Pick “nrml” to graph the three normal trig functions, or “recip” to graph the three reciprocal functions. Pick “[opts]” for options, and “[rstrt]” to run clean. The options include if the calculator will graph vertical asymphatotes, the graph style for the parent function, plotting the major points of each graph, and plotting guidelines. One must toggle the options before running the programming for the first run.
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Steps for graphing sin/cos/tan:
1. After picking “nrml” from the main menu, a submenu will appear. Pick a trig function
2. Next, for sin/cos, input a 0 for sin or 1 for cos. For any of the three functions, input the values for the transformation values of A, B, C, and D for this sample model: Asin(B(x-C))+D. The values in parentheses after each prompt are the default values for an unaltered graph of the user’s trig function.
3. Afterwards, the program will echo back the inputs. It will then begin to describe the transformations for A and B.
4. Fourthly, the calculator will link to Trigdims (117) and remind the user how to find the period for the user’s trig function. Input the numerator and denominator of B (without π) and the C value of the original equation.
5. Next, the program will do the work to find the simplified period and then compute the radians values for one period of the user’s trig function. For tan, the program will find the period and the vertical asymphatotes.
6. Afterwards, the program will describe the effects of C and D on the parent graph.

7. Lastly, the program will graph the function. One might have to goto the y= screen and turn on the equation. The calculator might also graph the vertical asymphatotes and guidelines for the three y values graphed according to the options.
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Steps for reciprocal trig functions:
1. After picking “recip” from the main menu, a submenu will appear. Pick a trig function

2. Next, for csc/sec, input a 0 for csc or 1 for sec. For any of the three functions, input the values for the transformation values of A, B, C, and D for the corresponding normal trig function. Follow this sample model: Asin(B(x-C))+D. The values in parentheses after each prompt are the default values for an unaltered graph of the user’s trig function.

3. Next, the program will do exactly the same as it did for the corresponding normal trig functions; see steps 3-6 from the previous steps

4. After the user completes steps 3-6 from the previous list of steps, the program will graph the parent normal function and then the reciprocal function. One might have to goto the y= screen and turn on the equations. The calculator might also graph the vertical asymphatotes, guidelines for the three y values that graphed, and the parent normal function dotted according to the options.
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See pictures from previous list of steps

End graph:
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Note that the parabolas of the recip function do not meet up with unit circle points in the middle screenshot; this is just an illusion, see zdecimal/zoom4 windows. Also, note that the points in the last screenshot are estimates
Tprpsinv
This useful program will evaluate problems that include nested trig functions, where one of those functions is a normal trig function and another one is an inverse trig function. It evaluates such a problem with the properties of inverse trig functions. Note that this program will only evaluate nested trig equations when the two trig functions are of the same type (i.e. sin(sin-1(Á))). This program will evaluate such an expression and give the answer relative to the quadrant parameters of such an expression. 

The following pictures evaluate the following: 

Sin(sin-1(-1/2))
sin-1(sin(5π/3))
cos(cos-1(√3/2))
cos-1(cos(7π/4))







tan(tan-1(√3/2))
tan-1(tan(√3))

Steps:
1. Launch Tprpsinv
2. Upon launching the program, a main menu will appear. Pick “strt!” to start building the equation, “[Mode]” to change the mode,& “[rstrt]”to run Cln (9).
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Steps for making and evaluating:

1. Upon selecting “Strt!”, the program will first tell the user what part of the equation (the first or the second trig function) he will build.

2. Next, the program will display a small GUI menu for making the equation. Before that, it told the user what part of the equation he is building (the inner part, or the outer part). Pick “nrml” to pick a normal or reciprocal trig function for the current part of the equation, “invs-1” to pick an inverse trig function, “[Togl]” to switch which part of the equation to build, and “[Exe!]” to start evaluating the equation. The two equations must be of the same type (i.e. sin(sin-1(Á))).
3. After building the equation and choosing “[Exe!]”, the program will echo back the user’s equation. Input a value for Á (without π).
4. Next, the program will determine what combination of trig functions is being performed, determine which coordinate value to evaluate for (x or y).

5. Afterwards, the program will evaluate the inner part of the equation. If it is a normal trig function, it will link to Crefang (98) first in order to compute the coordinates for the radian and then it will link to Ucrcltri (129) to compute. If it is a reciprocal function, it will link to Ucrcltr2 (137) in order to compute.
6. Además, the program will now compute the result of the inner function with the outer function. (E.g., if the original function was tan-1(tan(7π/4)), it will now computer tan-1(-1)  ). It will link to the corresponding program in order to compute the appropriate trig function type (inverse or normal) like in the previous step
7. Lastly, the program will compute the result of the whole equation. It will then run Crefang (98) again so that the user can compare the coordinates of the answer to see if they are in the parameters of the equation.

The GUI
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After inserting the example equations via the GUI…
Sin combos

Trig-1(trig(θ))


Trig(trig-1(θ))
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Ucrcltr2 (137)


Crefang (98)
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Results
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Crefang (98)
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Results



Ucrcltri (129)
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Ucrcltr2 (137)
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Crefang (98) results

Crefang (98) results
[image: image862.png]143

Ans=

CO0RDS



[image: image519.png]



[image: image520.png]IMP HMSS =
CHE. COORDS




Cos combos


Trig-1(trig(θ))


Trig(trig-1(θ))
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Ucrcltr2 (137)


Crefang (98)
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Ucrcltri (129)
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Ucrcltri (129)


Ucrcltr2 (137)
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Crefang (98) results

Crefang (98) results
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Tan combos


Trig-1(trig(θ))


Trig(trig-1(θ))
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Ucrcltr2 (137)


Crefang (98)
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Ucrcltri (129)
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Trigdims

This very useful program has various formulas pertaining to trigonometry. Included are finding the last angle in a triangle when the user knows two angles in a right triangle (180-(90+x)), and finding periods for various trig graphs. The included periods are for finding the period for sin/cos and the range of radians in one cycle, and finding the period for tan and the range of radians in one cycle. 
The following pictures shows the calculator’s steps for finding the periods for 2sin(2x)+3, cos(2x), tan(2x). The pictures also display the calculator’s steps for finding the opposite angle » in a right triangle when Á is known to be 32°.
Steps:
1. Launch Trigdims
2. Upon launching, the program will display a menu. Pick “pds” for period formulas, “oppo ang” for finding the degree/radian of the opposite angle, and “[Rstrt]” to run Cln (9).
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Steps for finding the period for sin/cos:
1. First, the program will display a model for transformation variables for sin/cos and remind the user how to find the period for sin/cos. Input the numerator of B and the denominator of B. Follow this model: Asin(B(x-C))+D.

2. Lastly, the program will evaluate the formula and receive the period of the sin/cos trig function
[image: image875.png]18x6

MATRIXIA]




[image: image558.png]-LU

A SIN BOA-CH+0
PO=1 (22~ (abs (B,
INP HOE

DENDN 0B





[image: image876.png]=1
S R




Steps for finding the range of radians for sin/cos:
1. First, the program will display a model for transformation variables for sin/cos. Input the numerator of B, the denominator of B, and the value of C as a radian without π. Follow this model: Asin(B(x-C))+D.

2. Next, the program will find the period of the trig function as described in the previous set of steps.

3. After that, the program will display the first and last radian values for the range.

4. Next, it will find the midpoint-radian of the first and last radian to find the middle radian

5. Moreover, it will find the midpoint-radian between the first and third radian to find the middle radian

6. Lastly, it will find the midpoint-radian between the third and last radian to find the fourth radian. It will then display all of the radian values as a list.
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After finding the period…
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Steps for finding the period for tan:
1. First, the program will remind the user of how to find the period for tan (π/abs(B)). Input the numerator and denominator of B for this model: Atan(B(x-C))+D.
2. Next, the program will evaluate the formula to find the period of tan.

3. Lastly, the program will find the vertical asymphatotes for that period
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Step for finding the range for tan/cot:
1. First, the program will remind the user of how to find the period for tan (π/abs(b)). Input the numerator and denominator of B and the variable C (without pi) for this model: Atan(B(x-C))+D.

2. Next, the program will find the period, like how it did in the previous steps.

3. Lastly, the program will ask if the current trig function is tan or cot. Input 0 for tan, and 1 for cot. It will then compute and display the range for the user’s trig function
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Steps for find the degree/radian of the opposite angle:
1. First, the program will remind the user how to find the other angle (180-(90+Á)) or the equivalent of that equation for radian mode. Input the angle of Á; for radian mode, input the radian without π.
2. Lastly, the program will evaluate the formula and find the angle for the opposite angle
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Lawssc

This very useful program will use the laws of sines and cosines to solve for parts on a triangle to find lengths and angles. This program also uses Heron’s Law to find the area of the triangle via the lengths. The program features a cool “GUI” to pick what to find.

The following pictures demonstrate the calculator’s steps for solving for lengths/angles by a certain law for the following pictures. In addition, another set of pictures shows the calculator’s steps to finding the area of a triangle via Heron’s Law.

`

Law of sines



Law of cosines
Heron’s Law

[image: image881.png][MCR*ID0o]
SIS
[MCR ™D

INF M1.M2
1.2

R

T2 23
0

L35, 33



[image: image882.png]{18 13




[image: image883.png]=3

[ —

LY





Steps:
1. Launch Lawssc
2. Upon launching the program, the program will display a menu. Pick “sin” to build an equation for finding lengths/angles via the law of sines, “cos” to build an equation for finding lengths/angles via the law of cosines and also to find the area of a triangle via Heron’s Law, or pick “[Rstrt]” to run Cln (9)
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Steps to build an equation for the law of sines:
1. After selecting “sin” from the main menu, the program will remind the user of the law of sines (a/sin A=b/sin B=c/sin C).

2. [image: image884.png]
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Next, a cool submenu “GUI” will appear. Pick the first bracket continuously to toggle thru what expression to put on the left side of the equation, pick the second bracket to sort thru what expression to put on the right side, and pick the third bracket to pick what to solve for in the newly made equation. Once done, pick “[Start]”.
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Steps for solving for a length for the law of sines:

1. First, the program will echo back the equation that the user made in the previous steps. Input all of the known data that the user knows for lengths a, b, and c and angles A, B, C. Put length inputs in {brackets}. If a variable is unknown, input 0.
2. Next, the program will substitute the known variables for the left and right side of the equation. 

3. Afterwards, it will cross-multiply the two trig fractions. It will then set the equation equal to the missing length by division.

4. Lastly, the program will evaluate the simplified answer and give the length as a big decimal
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Steps for finding an angle via the Law of Sines:
1. First, the program will echo back the equation that the user made in the previous steps. Input all of the known data that the user knows for lengths a, b, and c and angles A, B, C. Put length inputs in {brackets}. If a variable is unknown, input 0.

2. Next, the program will substitute the known variables for the left and right side of the equation.

3. Afterwards, it will cross-multiply both trig fractions. One of the sides will be in the format of N*sin [missing (variable]. It will then divide both sides by N.]

4. Lastly, the equation will now look like sin([missing (variable])=[The right side]). It will take the arcsine of the right side to find the length of the missing angle and display the answer as a decimal.
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Steps to build an equation for the law of cosines:
1. After selecting “cos” from the main menu, a cool submenu “GUI” will appear. Pick the first bracket continuously to toggle thru what to solve for (a length, an angle, or area via Heron’s Law). The second bracket will display the equation used to find that missing variable. Once done, pick “[Start]”.
Sample of each data type (length, angle, area)
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Steps for solving for a length via the Law of Cosines:
1. After picking “[Start]”, the program will first echo back the equation used to solve for the missing variable. Input the values for the following variables. Note that the user must input lengths in {brackets}.

2. Next, the program will substitute all of the variables in the equation.

3. Lastly, since this kind of equation cannot really be simplified because of the order of operations, the program will just give the finally answer as a decimal.
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Steps for finding an angle via the Law of Cosines:
1. After picking “[Start]”, the program will first echo back the equation used to solve for the missing variable. Input the values for the following variables. Note that the user must input lengths in {brackets}.

2. Next, the program will substitute all of the variables for the numerator and denominator of the equation.

3. After that, it will simplify the denominator and square all of the numbers in the numerator

4. Lastly, the program will simplify the numerator, and then simplify the whole fraction in order to give the final answer
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Steps to find the area of a triangle via Heron’s Law:

1. After selecting “AREA” in the first bracket and picking “[Start]”, the program will first echo back Heron’s Formula (√(s(s-a)(s-b)(s-c))). Input the lengths for a, b, and c. Notice that these lengths are inputted in {brackets}.
2. Next, the program will remind the user how to find s, the semi-perimeter (s=a+b+c/2). The calculator will then substitute the variables and find s

3. After that, it will substitute all of the variables for Heron’s Law. It will then simplify all of the quantities of (s-a), (s-b), and (s-c).

4. Next, the program will simplify the expression under the radical

5. Lastly, the program will link to Ratnot (41) and Ratlz (40) (if needed) to simplify the radical
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Ratnot (41) link


UcrclTri

This very useful program does unit circle trigonometry (i.e., sin(π/2)), which does some manipulation with the radian’s coordinates. The three normal trig functions and their reciprocals are available for this program. When possible, the program will try to simplify the final answer (which could be a radical) with Ratlz (40) and Ratnot (41). In addition, this program has a sign mode, which will tell if the coordinate for that trig function is +, -, or 0. This program also has a repeat, option, for when the user would like to quickly jump to the program and repeatedly do the same function, but with a different number. The repeat feature can also do multiple trig functions for the same number. An example use of repeat mode is when one has to find the values of a many radians using multiple trig functions; say all three normal trig functions. One could goto repeat mode, enable repeat mode to repeat all three normal trig functions, and just run the program every time with different radian values, instead of running the program each time for a trig function.
The following pictures evaluate the following expressions: sin (3π/2), cos (π/6), and tan (5π/6). In addition, it evaluates those same trig values with the reciprocal of those trig functions (csc, sec, and cot). The pictures also display the signs for the first two trig functions (normal and reciprocal) when in “sign” mode. Lastly, the pictures demonstrate the user of “repeat” mode for (3π/2)
Steps:
1. Launch Ucrcltri
2. First, upon launching the program, a main menu will appear. Pick “Strt!” to start the program, “[opts]” for options, or “[rstrt]” to run Cln (9)
3. After picking start, the program will ask the user to input the numerator and denominator for the radian. 
4. It will then try to simplify the fraction for the radian. Retype the new, simplified fraction for the radian. Next, the program will then link to Crefang (98) in order to simplify the radian and to find the coordinates for the radian.

5. Next, another submenu will appear. Pick “nrml” and trig function to choose a normal trig function, or pick “recip” to choose reciprocal trig functions.

6. After picking a trig function, the program will echo back the equation that the user built. It will also tell the user what the trig function will output (an x coordinate, a y coordinate, or some other manipulation)

7. Lastly, the program will give the coordinate or manipulation. If the result is a manipulation, say y/x, the program will do one of two things. 
a. It will attempt to solve the expression and rationalize if the denominator is a radical. 

OR

b. The calculator will ask the user to simplify the expression by hand and input the result; it will compare the user’s answer with the actual decimal answer. If the answers match, the calculator will output a “1”, which says that the user found the correct answer. Otherwise, it will output a “0”.
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After Crefang (98)…
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Sign mode
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sin(3π/2)


cos(π /6)
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csc(3π/2)
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cot(5π/6)

After entering radians and getting cords…
[image: image626.png]



[image: image627.png]


 [image: image628.png]BiEsE

SEC
FCDT
SEACK





[image: image629.png]VAL
l#zinde
=1y

302

AESE
-1




[image: image630.png]VAL
locos(]
amr=1sE
1

S
1CETE3p 0020









[image: image631.png]



[image: image632.png]’}‘/1
1((2) (3000
1((2) (3000












[image: image633.png]IZATION
CINI/ [MCR =IO 13

PEIESLE
LIM+CR =021 "R}












[image: image634.png]S

.14












[image: image635.png]* M+l BY
14








Sign Mode
Csc(3π/2)
sec(π/6)

[image: image636.png]3
H L
EHRECTF




[image: image637.png]



[image: image638.png]



[image: image639.png]VAL
lezindg
ama=1a

S





[image: image640.png]VAL
locos(]
amr=1sE

S




Steps for repeat mode

1. Pick “options” from the main menu

2. Pick “repeat”
3. A prompt will display, saying what repeat mode is currently active; if none are, it will say that “repeat=off”

4. Next, enter a number for repeat mode. Pick 1-3 for sin, cos, or tan (individually), 4-6 for a recip trig function (individually), 7 to perform for all three normal trig functions, 8 to perform all reciprocal trig functions, or 9 to perform both all 3 normal and reciprocal trig functions. 
5. After picking a repeat option, the program will echo back what repeat mode the user picked and enable repeat mode for that/those trig functions. It will then run Cln (9); clean everything except vars, lists, and strings!

6. Rerun Ucrcltri (129)
7. Next, the program will go straight to the entering of a radian. Enter a radian to recieve its coordinates for future use. Alternatively, if the user would like to use the previous radian and its coordinates, type π to goto step 8.
8. If the user decided to type a radian, the program will run Crefang (98) in order to find the coordinates of that radian. The calculator will then exit the program and ask the user to restart Ucrcltri
9. Lastly, the program will jump straight to the performing of whatever function(s) the user picked for repeat mode. After the last trig function, a small prompt will appear for what to do next. Input your guessed answer from the above unsimplified equation or enter some other options. Enter π to loop the user back to Step 2 in order to change repeat mode or sign mode, enter ε to return the user to step 5 in order to pick a new radian, or enter –ε to quit the program. After quitting, if the user would like to disable repeat mode, run clean, and type π.





Enabling repeat mode…
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Cln (9)

Rerun program

Entering a radian (step 7)
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Restart program

Performing all 3 normal trig functions
for the example (   Trig(3π/2)   )
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Pick an option (π returns to step 2, ε to Step 7, and –ε ends program
Ucrcltr2

This useful program, which is a similar continuation of Ucrcltri (129), does unit circle trigonometry with inverse trig functions. All that is needed is a unit circle radian coordinate value (±√3/2, ±√2/2, 0, ±1, ±1/2). In addition, this program has a repeat function. Moreover, this program also tells the user what coordinate (x or y) of the newly found radian/degree the inputted variable came from via Crefang (98). Lastly, like the previous program, this one has a repeat mode, which is useful when the user quickly wants to use the same trig function for various values.
The following pictures evaluate sin-1(√2/2), cos-1 (1), and tan-1(1). They also demonstrate how to use repeat mode by performing all three inverse trig functions on √3/2.
Steps:
1. Launch Ucrcltr2
2. Upon launching the program, a main menu will appear. Pick “3 Trig-1” to start, pick “[Opts]” for options, or pick “[rstrt]” to run Cln (9).

3. After picking “3 Trig-1,” pick a trig function from the submenu.

4. Next, the program will echo back the trig function the user picked. Input a value to perform the trig function on (±√3/2, ±√2/2, 0, ±1, ±1/2).

5. Lastly, the program will return a radian/degree for the trig function and what coordinate (x or y) the user’s inputted variable was. It will then link to Crefang (98) to display to the user the coordinates of the newly found radian. Input the numerator and denominator of the radian.
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Crefang (98) link
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After running Crefang (98)…

Steps for repeat mode:
1. Launch the program, and pick “options” from the main menu
2. Under options, pick “[repeat]”

3. Next, the program will tell the user what repeat mode is currently on; if none are it will display “[repeat]=0”. Pick 1 for sin, 2 for cos, 3 for tan, and 4 for all three.

4. After picking a repeat mode, the program will exit and run clean. Clean everything except vars, strings, and lists!

5. Rerun the program. Upon launch, the program will ask the user to input a value for x to use for the trig function(s). Input any of the coordinate values shown, or pick π to loop back to step 2

6. Lastly, the program will evaluate the user’s trig function(s) with his inputted value. The program will not link to Crefang (98), and will just quit after it finds the radian. Re-running the program will loop the program back to step 5. In order to disable repeat mode, run Cln (9)
, and input π.
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Cln (9)
, Rerun program
Inputting a value to evaluate x with
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Ucrcltrs

This very useful program can solve trigonometric problems by solving each factor that the user finds while solving. It does that by testing each unit circle value to see which ones work. Moreover, this program can solve factors that have multiple angle identities (such as tan(2x)). In addition, this program can display general solutions or all possible solutions via the format radian+n2π. Required variables include each factor (using the variable x) and what that factor equals. The following pictures shows the calculator’s steps for solving cos x+1+tan2 x=0 and Cos(sin2x+1)=0. See near the pictures the steps to simplify and solve the equations

Steps:

1. Launch Ucrcltrs
2. Upon launching the program, a main menu will appear. Pick “[Mode]” to pick how the program will display the final answer (general or all solutions), “[rstrt]” to run Cln (9), or “strt!” to begin the program.

3. After picking “strt!” first input the original equation. (This is optional, since the program only uses it for display purposes). Then input what the original equation equals (also optional, does not affect any calculations).

4. Next, input how many factors the user found when simplifying the expression. 

5. Afterwards, input the first equation and to what it equals. Use the variable x. If an equation is unused, input π for the next two prompts. Moreover multiple-angle identities such like sin(2x) should be typed as sin(x)*2.Repeat this step for the user’s other factors.
6. Next, the program will echo back each equation, its multiplicity, and to what the equation equals.
7. After that, the program will display the current equation that it will try to solve. It will then do an equality comparison for the guessed x values and all of the 17 unit circle values. It will then display the radians that make equations true as a list. Note that if the list shows all zeroes, then no radians complete the equation. Sometimes zero can be a correct radian if the first radian is a zero and the second one is any radian
8. Then, if the equation has a multiplicity, it will add 2π to each base radian to find the other one. Next, it will multiply each radian by the inverse of the multiplicity to find the final radian values. 
9
Lastly, whether the equation has a multiplicity, the program will display the final radian answers. If the current mode is for all solutions, it will then also display the final answers in the form of radian+n2π. If there is more than one factor, the program will repeat steps 7-9 for the other equations. At the end of solving each factor, the program will remind the user to run the command setupeditor and goto the editor (( 6 and ( 1 consecutively) and see lists L3-L6 to see each equation’s final radians.
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Tamkis thanks the user
for downloading TrigPak V1.0!

See Tamkis’ blog (T’s Geekware), and other cool calculator and programming projects at (copy verbatim)
http://tamkis.tripod.com/ProgLog/
http://tamkis.tripod.com/blog/
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x3














2x2





((x+2)/(x+1))





((1)/(x+1))





Accessing the matrix editor





2x+3

















y>x2-4


(x2-4=(x+2)(x-2))





y≤x2-4


(x2-4=(x+2)(x-2))





{





}





x2, x>-√5 and x>√5


5. x≤-√5 or x≥√5












































Because two files have corrupted the group files Triggen.8xg and TLexpo.8xg , you might have to extract the files onto the computer, and then send the files one-by-one to the calculator. From the calculator, you can then group the files you sent and name it Triggen1 in order to save memory and be organized. Sorry for the error, a stupid app called “grouptool” (DON”T USE, a crappy programming job!) corrupted a file, disabling the sending of this file to PC and receiving this group from PC.








Example of setting up plots to see points





functions, or press graph to see the user’s factors and the original equation to double check and understand the answer.











y3 and y4 match; therefore, y3=y4, meaning that the guessed f◦g(x) (y=x2+7x+5) is correct





This document includes special characters from Ti fonts and the Transistor font included in this pak’s download. If the characters below do not match the picture, goto the hidden folder C:\Windows\Fonts, and cut and paste the .ttf font files there. Enable hidden files & folders from control panel to see folder.
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After finding the period…





Crefang results











Crefang results











Ucrcltri











Cos(sin2x+1)=0


Cos x=0	sin 2x=-1


x={3π/2 π/2}	sin x={3π/2}


		2x={3π/2, 7π/2}


		x={3π/4, 7π/4}





cos x+1+tan2 x=0


cos x+sec2x=


cos2 x (cos x+1/cos2x=)


cos3x+1=0


cos3x=-1


cos x=3√-1


cos x=-1


x={π}














Note that windows might need to be adjusted, and equations might need to turned on





Ex, in this picture, the equation is


a/sinA=b/sinB, and solving for length b





















