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RITEMATHS PROJECT 

SYMBOLIC MATH GUIDE (SMG) PRACTICE FILES

Introduction

Symbolic Math Guide (SMG) is a software application that is aimed at helping students to learn how to apply symbolic and algebraic transformations using the TI-89, TI-92 Plus and Voyage 200. SMG is more faithful to the mathematics and mathematical notation found in textbooks than other calculator-based Computer Algebra Systems (CAS), SMG makes it easier for students to relate to the mathematics in their textbooks. SMG provides step-by-step problem solving transformations for several classes of symbolic computations, including the following: 

	Simplify 

Monomials

Polynomials

Rational expressions

Radical expressions

Logarithmic & exponential expressions

Trigonometric expressions

Difference quotients

Generic expressions
	Solve Linear equations

Quadratic equations

Rational equations

Radical equations

Logarithmic & exponential equations

Generic expressions



	Expand 

Logarithmic & exponential expressions

Trigonometric equations

Generic expressions


	Other Axioms & Laws

Identity

Factor



	Compute Derivatives and Indefinite integrals
	


Symbolic Math Guide performs all operations in strict REAL mode. It treats non-real sub-expressions as undefined. Symbolic Math Guide provides the corresponding domain of definition for which the original expression is real and finite. It also generates domain preservation constraints whenever a selected transformation would otherwise change the domain of definition. Symbolic Math Guide attempts to produce solutions consisting of equivalent expressions or of equivalent equations.

A Guided Tour to the RITEMATHS Problem Sets

(I)
To run Symbolic Math Guide, you will need:
· TI-89, TI-92 Plus or Voyage™ 200 graphing handheld with version 2.08 or later of the Advanced Mathematics operating system software. You can download a free copy of the latest operating system software from www.education.ti.com/latest
· SMG (version 1.5 or higher)

· Computer with Microsoft® Windows® 98/2000, Windows NT®, or Apple® Macintosh® OS 7.1 or higher installed

· RITEMATHS Linear Equations Problem Sets 

· You can download free copies of TI Connect software from www.education.ti.com/downloadticonnect 

· An introduction to the SMG, a brief guided tour, and a detailed guidebook, are available at: www.education.ti.com/guides. Follow the link to Flash Applications. 

 (II)
Steps to check your OS version: 

1. Press F1 on your TI-89 

2. Scroll down to About 

3. Press Enter 

4. You should see Advanced Mathematics Software Version 2.09 

If you do not have OS version 2.09, you can download it FREE from

www.education.ti.com 

*Before you begin to install any new Apps or update your OS, be sure you have a new set of batteries in your TI handheld for optimum performance.
(III)
How to download the RITEMATHS SMG Problem Sets to your TI-89

There are two ways to download from computer files to your TI-89:

(A)
Using TI Interactive you can transfer any set of data from your computer to your TI-89. 

1. Connect your TI-89 via the TI GRAPHLINK USB device to your computer

2. Insert the RITEMATHS Linear Equations Problem Sets disk into your computer

3. Open the TI-Interactive from your desktop

4. Open the Tools Menu and scroll down to “TI devise data transfer”

5. On the left hand side of the TI Device Data Transfer screen locate the RITEMATHS CD, open it and highlight the following 23 files: rmle1, rmle2, rmle3, rmle4, rmle5, rmle6r, rmqe1, rmqe2, rmqe3, rmqe4, rmqe5r, rmqechal, rmder1, rmder2, rmder3, rmder4, rmder5r, rminteg1, rminteg2, rminteg3, rmintic4, rmintpf4, rmintre5.

6. On the right hand side of the of the TI Device Data Transfer screen double click on main and then double click on Application Variable
7. Now you can transfer the 6 Problem Sets to your TI-89

(B)
Using TI Connect you can transfer any set of data from your computer to your TI-89

1. Connect your TI-89 via the TI GRAPHLINK USB device to your computer

2. Insert the RITEMATHS Problem Sets disk into your computer

3. Open the TI Connect from your desktop

4. Double click on the TI Device Explorer icon

5. Double click on main

6. Double click on Application Variable

8. On the RITEMATHS file, copy and drag onto the TI Connect icon on your desktop, the following 23 files: rmle1, rmle2, rmle3, rmle4, rmle5, rmle6r, rmqe1, rmqe2, rmqe3, rmqe4, rmqe5r, rmqechal, rmder1, rmder2, rmder3, rmder4, rmder5r, rminteg1, rminteg2, rminteg3, rmintic4, rmintpf4, rmintre5.

9. The 23 Problem Sets will be automatically transmitted to your TI-89.

(IV)
Solving problems with SMG (Practice Problem Sets)

1. Press ON to start the calculator.

2. Press APPS then highlight FlashApps then ENTER
3. Scroll down to Symbolic Math Guide and press ENTER 

4. Scroll down to Open and press ENTER

5. Scroll down to Variable and use the right arrow and scroll down to choose a problem set, say rmle1, and then press ENTER ENTER (Another way to access the Problem Sets is to press F1 and choose Open Problem Set. Then press ENTER and follow the previous instructions to choose a problem set)

6. P1 is the first (and solved) problem in each Problem set. Scroll down to see the solution

7. There are two ways to move from problem to problem within a problem set: 

(a) Navigating Using the Navigation Bar

The problem number and the problem type are always displayed at the top of the screen. When you move the cursor to the problem number, the line becomes a navigation bar. Press the left/right arrows to display a different problem.
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(b) Navigating Using the F6 Menu (F6=second F1)

The F6 menu gives you options to go to the next problem, the previous problem, or a specific problem in the problem set.
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(Downloaded from: http://education.ti.com)

(V)
To transmit Variables/Folders between Two TI-89 Units:

	STEP
	ON THE:
	DO THE FOLLOWING:

	(1)
	Receiving TI-89
	a) Display the VAR-LINK screen (2nd [VAR-LINK]). 

b) Press F3 Link and select 2: Receive.

The message VAR-LINK WAITING TO RECEIVE and the BUSY indicator are displayed in the status line.

	(2)
	Sending TI-89
	a) Display the VAR-LINK screen (2nd [VAR-LINK]).

b) Select the variables to send (in our case rmle1, rmle2, rmle3, rmle4, rmle5, rmle6r, rmqe1, rmqe2, rmqe3, rmqe4r).
c) Press F3 Link and select the type of receiving unit, either:

· 1: Send 

· 3: Send to TI-92


For an introduction to the SMG, including the use of F1-F8, please find attached a copy of the SMG Guided Tour provided by TI (education.ti.com/global/guides.html). On the same site you can also download a document entitled: “SMG Application-Documentation” which provides an extended analysis of all the features of the SMG.

(I)
Linear Equations Practice Files

Features:

The following six (6) problem sets have been developed to enable teachers to use the SMG in their classes. The objective of the problem sets is to help students learn how to solve linear equations by using the algebraic techniques available in the SMG. 

The six files: rmle1, rmle2, rmle3, rmle4, rmle5 and rmle6r, contain the Linear Equations problem sets. Each problem set commences with a solved exercise, with the exception of the revision set rmle6r. The contents of the six files are:

· Problem set 1 (rmle1) consists of 5 introductory exercises

· Problem set 2 (rmle2) consists of 11 exercises involving brackets

· Problem set 3 (rmle3) consists of 5 exercises involving fractions

· Problem set 4 (rmle4) consists of 8 exercises where the pronumeral (variable) appears on both sides of the equation

· Problem set 5 (rmle5) consists of 7 exercises where some work has to be done before the x’s can be collected together

· Problem set 6 (rmle6r) consists of 11 revision exercises

· Each problem set commences with a solved exercise in order to facilitate students’ comprehension of the techniques involved. The solutions provided represent only one possible approach. 

· Students work problems by choosing from problem-solving options SMG provides based on the problem and the current solution step.

· Students learn strategy in the absence of arithmetic mistakes and lower level algebra.

· Students learn to think about mathematical objects, how to classify them, and what transformations apply to them at various stages of solving problems

· The transformations suggested are designed to focus on the new material learned

· The six problem sets contain problems, which can be solved by using various algorithms, such as:

· If fractions are involved, put each term on a common denominator;

· Collect all the terms involving the pronumeral (variable) together. This may require expanding brackets;

· Do the same to both sides.

· Teachers can add problems to each set or edit a problem if they wish

· Teachers can demonstrate additional techniques/algorithms or ask the students to investigate further solution pathways. The problem sets may be used to introduce linear equations, to complement the textbook’s exercises, to strengthen particular skills, to facilitate skill building or in any other way the classroom teacher wishes to use them. 

· Students can develop their own problem sets of exercises for revision purposes.

 (II)
Quadratic Equations Practice Files

Features:

The following six (6) quadratic equations problem sets have been developed to enable teachers to use the SMG in their classes. The objective of the problem sets is to help students learn how to solve quadratic equations by using the algebraic techniques available in the SMG. 

The six files: rmqe1, rmqe2, rmqe3, rmqe4, rmqe5r and rmqechal, contain the Quadratic Equations problem sets. Each problem set commences with a solved exercise, with the exception of the revision and the challenging sets rmqe5r and rmqechal. The contents of the six files are:

· Problem set 1 (rmqe1) consists of 9 null factor law exercises

· Problem set 2 (rmqe2) consists of 15 exercises, which require the use of perfect squares or the null factor law 

· Problem set 3 (rmqe3) consists of 16 exercises, which require the use of factorisation or the quadratic formula

· Problem set 4 (rmqe4) consists of 13 exercises which involve rearrangement (including simplification of rational fractions and /or cross multiplication)

· Problem set 5 (rmqe5r) consists of 19 revision exercises

· Problem set 6 (rmqechal) consists of 11 challenging exercises

· Each problem set commences with a solved exercise in order to facilitate students’ comprehension of the techniques involved. The solutions provided represent only one possible approach. 

· Students work problems by choosing from problem-solving options SMG provides based on the problem and the current solution step.

· Students learn strategy in the absence of arithmetic mistakes and lower level algebra.

· Students learn to think about mathematical objects, how to classify them, and what transformations apply to them at various stages of solving problems

· The transformations suggested are designed to focus on the new material learned

· Teachers can add problems to each set or edit a problem if they wish

· Teachers can demonstrate additional techniques/algorithms or ask the students to investigate further solution pathways. The problem sets may be used to introduce quadratic equations, to complement the textbook’s exercises, to strengthen particular skills, to facilitate skill building or in any other way the classroom teacher wishes to use them. 

· Students can develop their own problem sets of exercises for revision purposes.

(III)
Calculus (Derivatives and Integrals) Practice Files

Features:

The following eleven (11) Calculus (Derivatives and Indefinite Integrals) problem sets have been developed to enable teachers to use the SMG in their classes. The objective of the problem sets is to help students learn to work with derivatives and indefinite integrals by using the techniques available in the SMG. 

The eleven files:  rmder1, rmder2, rmder3, rmder4, rmder5r, rminteg1, rminteg2, rminteg3, rmintic4, rmintpf4, rmintre5, contain the Calculus problem sets. Each problem set commences with a solved exercise, with the exception of the revision and the sets. The contents of the eleven files are:

· Problem set 1 (rmderiv1) consists of 20 derivatives of polynomials questions

· Problem set 2 (rmderiv2) consists of 21 product rule exercises (some of them may require the use of the chain rule)

· Problem set 3 (rmderiv3) consists of 15 chain rule exercises

· Problem set 4 (rmderiv4) consists of 20 quotient rule exercises

· Problem set 5 (rmder5r) consists of 20 revision exercises

· Problem set 6 (rminteg1) consists of 30 indefinite integrals of polynomials

· Problem set 7 (rminteg2) consists of 23 indefinite integrals of exponential and trigonometric functions

· Problem set 8 (rminteg3) consists of 32 indefinite integrals which may be evaluated by using the method of change of variable (use of substitution), including use of the double angle formula for trigonometric functions

· Problem set 9 (rmintic4) consists of 15 indefinite integrals of inverse trigonometric and logarithmic functions

· Problem set 10 (rmintpf4) consists of 12 indefinite integrals involving partial fractions

· Problem set11 (rmintre5) consists of 23 indefinite integrals revision exercises

· Each problem set commences with a solved exercise in order to facilitate students’ comprehension of the techniques involved. The solutions provided represent only one possible approach. 

· Students work problems by choosing from problem-solving options SMG provides based on the problem and the current solution step.

· Students learn to think about mathematical objects, how to classify them, and what transformations apply to them at various stages of solving problems

· The transformations suggested are designed to focus on the new material learned

· Teachers can add problems to each set or edit a problem if they wish

· Teachers can demonstrate additional techniques/algorithms or ask the students to investigate further solution pathways. The problem sets may be used to introduce derivatives and indefinite integrals, to complement the textbook’s exercises, to strengthen particular skills, to facilitate skill building or in any other way the classroom teacher wishes to use them. 

· Students can develop their own problem sets of exercises for revision purposes.
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