SimCalc APP

Calculator MathWorlds, for Algebra I and Pre-Calculus allows you to manipulate velocity and position functions either graphically or algebraically and to investigate the resulting vertical motion of  “elevators” or the horizontal motion of  “cars”.

There are seven modules available:

1. Slopes, Linear Functions and Equations

2. Integers, Equations, Rates and Averages

3. Excitement Lessons for Pre-Algebra & Algebra

4. Math of Motion Ideas Underlying Calculus-Elementary

5. Math of Motion Ideas Underlying Calculus-Advanced

6. MathWorlds Authoring Resources for Pre-Algebra and Algebra I

7. MathWorlds Assessment Resources for Packages 1-5

The above modules are available for $100 each for a school site license.

A Shareware version of the software is available free of charge.  This software is essentially the same with two exceptions:

1. You cannot save your work

2. The commercial version is needed to run the commercial curriculum packages

The philosophy behind this APP is that all students can use the “Math of Motion and Simulations” to learn the traditional core material of algebra (signed numbers, fractions, rate slope-as-rate-of-change, intercept, linearity, function, variable, simultaneous equations, averages, signed areas, interpretation of graphs, word problems, modeling,…) and the underlying calculus concepts of change (different kinds of variation, connections between rates of change of varying quantities and how they accumulate, approximation, discrete vs. continuous,…) simultaneously.  The “Sample Package Overview” claims that the “materials have been used successfully with students of all ranges of background and abilities, ranging from very disadvantaged middle school students to AP Calculus students”.

Use of this APP supports the NCTM standards and the “Rule of Four” approach to problem-solving (graphical, numeric, algebraic, and verbal) as well as the need to have a context for the problem.

The software allows students to view motion on a coordinate graph as well as the numeric data points and algebraic formulas associated with the graph.  Students are able to edit the graph or algebraic formula and watch the new animation.  This type of activity encourages students to engage in mathematical investigations and to communicate their findings in written form or verbally during class discussions or cooperative group settings.

Unit 1:  Slopes, Linear Functions and Their Equations

According to the “Sample Package Unit 1” documentation there are three core ideas in this unit:

1. The Position vs. Time graph is a continuous record of Positions

2. Slope is much more than rise over run—it represents Rate of Change

3. Algebraic ways of writing Position graphs simply provide another way of describing the phenomena

Select APPS 
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Follow the screen instructions

Select 2:Unit 1 – Slopes and Equations
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1.1:Slopes and Equations
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1. Position vs. Time graph as a continuous record of Positions

Run 1.1.1: CD The Position Graph
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Your screen is now in “Animation Mode” .  Elevator B shows on the left side of the screen.  To the right of the elevator you see a graph of  the positions of B with respect to time.  There are five softkeys available:

GO      - starts the animation

STEP   - moves the animation forward one Step-Time increment (shown by softkey 5  1.0)

<<       - resets the animation to starting position

NONE – when pressed, changes to MARK and drops marks at each Step-Time increment.

Classroom Discussion Questions

What do the two axes stand for?

What do the tic Marks show?

When is the elevator going the fastest?

Is it going the same speed early in the trip as it is towards the end of the trip?

Use Marks:

How far apart are the Marks in the 1st part of the trip?  2nd part? 3rd part?

How fast is the elevator moving during each part of the trip?

3.  Slope-as-Rate-of-Change

(Press STAT to show the ordered pairs as you step through the function)
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What are the coordinates of the two endpoints of the segment where the elevator is moving the fastest? What is the slope of that line segment?

How far does the elevator travel during each second of the two seconds when it is moving the fastest?

(Repeat questions for 1st part and 3rd part of trip)

What is the connection between the Slope of the line segment and the Velocity of the elevator during that segment?

Use the DEL key to move to “Function Edit Mode” and create new position functions.
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<<< -    - Moves to segments left of cursor

>>>-     - Moves to segments right of cursor

ADD    - Add a segment to the end

DEL     - Delete a segment

BPOS   - Toggles between position graph for elevator B and the initial position, B, of the elevator

The blue arrow keys make changes in the position graph or initial position of B.

By hitting the DEL key again you can move to “View Edit Mode” which allows you to change the view of the functions but not the functions themselves.
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LBLS   - Places labels on the max and min of the elevator or position graph or axes (depending on softkey 5)

1.0X     - Zooming is available on some graphs

SNAP  - While on, movements occur in step intervals

GRID  - Turns on a grid or abbreviated grid

ELEV -  Toggles between the elevator and the position graph

3.   Writing Algebraic Formulas For Constant-Velocity Position Functions

Press 2nd QUIT to get back to the Slopes & Equations Menu.

Run 1.1.3: CD Algebraic Formulas
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Press the DEL key to get into “Function Edit Mode”.
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While in “Function Edit Mode”, press the PRGM key to get the Algebraic Input screen.
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At this screen you can change elevator B’s algebraic Position function (BalP).  Specifically, you can change it’s initial position and velocity.

Press STO to get back to the “Function Edit” screen to see the change in the graph.

Press MODE to get back to the “Animation” screen to watch the change in the elevator’s movement.

Press 2nd QUIT to get back to the Slopes & Equations Menu.

Run 1.1.4 SA Matching Vel Motion
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Here students can try to match velocity motion by writing algebraic position functions.  The motion of elevator A (far left) is given, while the graph of its position is hidden.  Students manipulate the algebraic expression for elevator B’s velocity and, by looking at the position graph for elevator B and the motion of elevator B, try to match the motion of elevator A.

Press GO to watch the animation.

Press DEL to get into “Function Edit Mode” and PRGM to access the algebraic expression for elevator B’s position.  Make desired changes then press STO and MODE to get back to the “Animation Mode” and see the results of any changes.

By pressing DEL twice, you can get to “Challenge Mode” and change the level and/or number of the problem.  There are two levels and four problems per level.
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A Peek At Horizontal Motion:

Press 2nd QUIT, then UP and UP to get back to the SCT MathWorlds – MAIN MENU.

Choose 5:Unit 4 – Idea of Average
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Run 4.1.1 CD Same Dis-Same Time
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Now two cars show at the top of the screen.  The dotted lines on the graph show car A’s velocity (car at the very top).  The solid line is editable and will be the velocity graph for car B.

Discussion Questions

How long will car A travel?

How far will car A go?

Can you construct a constant velocity function for car B so that it travels the same distance but arrives a bit early?

Can you construct a constant velocity function for car B so that it travels the same distance but arrives a bit late?

Can you construct a constant velocity function for car B so that it travels the same distance but arrives at the same time as car A?

