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	Resources:

TI 83+ graphing calculators for every student.

  JMAP Three Views of a Function Worksheet:

JMAP Relating Graphs to Events Worksheet:

	Homework:

JMAP Relating Graphs to Events Worksheet:
	Evaluation:

JMAP Regents Book by Topic

Algebra/Graphs and Statistics/ Relating Graphs to Events


Classroom Dialogue

DO NOW:  Math B Regents Question

A bug travels up a tree, from the ground, over a 30-second interval. It travels fast at first and then slows down. It stops for 10 seconds, then proceeds slowly, speeding up as it goes. Which sketch best illustrates the bug’s distance (d) from the ground over the 30-second interval (t)?
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Solution and Discussion Questions:  

Q1.  What two variables are being compared in this graph?

A1.  Height and time.

Q2.  Which is the independent variable and which is the dependent variable?

A2.  Time is independent (x-axis) and height is dependent (y-axis).

Q3.  What might be the appropriate domain, range, and intervals to use in labeling the x 

        and y axes of this graph?

A3.   The domain of the x-axis is 30 seconds with 10 second intervals.  The range of the 

         y axis is unknown.

Q4.   What knowledge is this question trying to measure?

A4.    Answers may vary.  Elicit general knowledge about using graphs to find relationships between variables.  Cover as many of the following big ideas as possible.
Big Ideas from Basic Algebra:
· Graphs are used to visualize relationships between two variables.
· The independent variable is measured on the x-axis
· The dependent variable is measured on the y-axis  
· Scatter plots are graphs made from data that are plotted as ordered pairs.  The collection of dots (ordered pairs) on a scatter plot are sometimes referred to as “clouds” of data.   

· Correlations:  There are three general types of relationships between variables:
	
[image: image2.emf]
Positive Correlation

In general, both sets of data increase together.
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Negative Correlation.  In general, one set of data decreases as the other set increases.
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No Correlation.  Sometimes data sets are not related and there is no general trend.


· Trend Lines:  are used to show a correlation within a data cloud more clearly.  Trend lines are also called the “line of best fit”.  Linear regression, quadratic regression, and exponential regression are algebraic methods for determining lines of best fit.
· There are two types of data:
· Discrete Data:  usually involves a count, such as a number of people or objects.  When plotted on a graph or bar chart (histogram), there are usually spaces between the bars and/or data points.  
· Continuous Data:  usually involves a measurement, such as temperature, length, or weight.  When plotted on a graph or bar chart (histogram), the bars are usually touching each other and there are lines connecting the data points.
· Windows and Graphs:  Every graph is actually a subsection, or “window,” in a coordinate plane.  It is important to understand this concept when using the TI-83+ graphing calculator.
· Three Views of a Function:  Function rules, graphs, and tables of values can all be used to represent the same function.  It is important to know how to use your graphing calculator to quickly move back and forth between these three views of a function.
Exploration of TI 83+ Graphing Calculator Window Function:  The TI 83+ graphing calculator has a limited window for displaying graphs.  The standard window consists of a domain and a range that are plus or minus ten units from the origin of the coordinated plane, with increments of one unit on both axes.  The blue
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 button at the top of the calculator allows you to change these window settings.  Let’s find the “So-What?” of this feature.
Math A Regents Question
	Solve the following system of equations:
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[The use of a grid is optional.]


One Solution:

	Step 1.  Input the equations into the y-editor.
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	Step 2.  Look at the graph.
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	Step 3.  Estimate the domain and range of a window that would give you a better view of the solutions of the graph.

Domain:  
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Range:  
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	Step 4.  Press 
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.

You should see,
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	Step 5.  Make the following changes in window settings.
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	Step 6.  Look at the graph in the new window. This view is easier to see.
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	Step 7. Note that the two equations appear to intersect at two different coordinates.  Make estimates of each of these coordinates.

Estimates:  (-1,-2) and   

                   (2,12)


	Step 8.  Press 
[image: image15.wmf]2ndTable

 to confirm your estimates.  Note that the estimate for the second solution is slightly off.
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	Step 9.  The solutions are 

(-1,-2) and (2,13).

Show your work by copying the inputs in step 1 and the table of values shown in Step 8.


Summary:  Being able to define and use different windows can make problem solving much easier.

Exploration of the TI 83+ Graphing Calculator Table Set Feature:  When the gold 
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 button is pressed followed by the blue
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 button, the TI 83+ table set feature appears.  This feature allows you to change the attributes of the function’s table of values.  Being able to relate graphs to tables of values, and being able to define the attributes of a table of values will make you a better problem solver.  

Math A Regents Question
	An arch is built so that it is 6 feet wide at the base. Its shape can be re presented by a parabola with the equation 
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y = -2x+ 12x

, where y is the height of the arch.  

a 
Graph the parabola from x = 0 to x = 6 on the grid below.
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b 
Determine the maximum height, y, of the arch .


One Solution.

	Step 1.  Input the equation into the y-editor.
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	Step 2.

Press 
[image: image22.wmf]GRAPH

to see the following:
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	Step 3.  Press 
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 and input the minimum and maximum value for x.
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	Step 4.  Press 
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and check out the new graph.  It is better, but still not great.
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	Step 5.  Press 
[image: image28.wmf]WINDOW

 again and modify the minimum and maximum values for the y-axis.
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	Step 6.  Press 
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and check out the new graph.  It looks great.
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	Step 7.  Compare the domain and range of your calculator image of the graph to the domain and range of the grid provided on the Regents Examination.  Note that the grid has a lot of excess domain.  You do not need anything greater than 6 on the x-axis.
	Step 8.  Press 
[image: image32.wmf]2ndTable

 to find the exact coordinates of the points you will graph.
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	Step 9.  a. Plot each of the seven ordered pairs shown in the table of values on the grid provided in the Regents examination.  Then, sketch the graph going through these points.  Copy the table of values to show your work.  b.  Indicate the maximum height of the arch as 18 ft.


Advanced Exploration of the TI 83+ Graphing Calculator Table Set Feature

· Creating Symmetric Tables for Quadratic Functions Using TblStart

· Step 1.  Use the equation 
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to find the axis of symmetry.

· Step 2.  Subtract 3 from the axis of symmetry.

· Step 3.  Input the result from Step 2 in the TblStart field of the TBLSET feature.

· Step 4.  Press 
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 to see a symmetrical table of values with the axis of symmetry in the middle.  This can make graphing a quadratic easier.

Example:  Given 
[image: image36.wmf]2

321

xx

++


	Step 1.  
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This is the axis of symmetry
	Step 2.


[image: image38.wmf]11

33

33

--=-


	Step 3.
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	Step 4.
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· Solving to the nearest tenth, hundredth, etc. Delta Table (
[image: image41.wmf]ΔTbl

):
The tables of values in a TI 83+ graphing calculator are set by default to integer positions.  In the above example, we manually over-rode the default for the table start up.  We can also manually over-ride the default for the increments shown in a table of values.  For example, we can have the x-value increase or decrease by tenths, hundredths, or by fractions, such as thirds.  Notice that the Step 4 example in the above problem has x values increasing in whole integer increments.  We could change this by setting the 
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 to another value.  The following two examples show the same table of values with increments of one-third and two-thirds.   

	Increments of 
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	Increments of 
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	Increments of 
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	Increments of 
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Notes:  Students should be reminded of two points regarding 
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.

· Always input table change increments in fractions if possible.  Tables will generally increase any errors due to rounding.  For example, if a student enters (1/3) versus .33, the rounding error will be compounded every time the x value increases.  This makes a nice exploration.

· When graphing non-integer tables of values, students are free to select only whole integer coordinates.  Plotting every ordered pair in each table is not necessary.  Generally, two points establish a line and three points establish a curve.  There is safety in plotting three points for a line and five points for a curve.

Student Activity #1:    Complete JMAP Three Views of a Function Worksheet.  Emphasize plotting of graphs and their relationship to the table of values and the function rule.  Encourage students to solve each Regents problem using their graphing calculators to model the alternatives and to move quickly between the three views of a function.  Explore the idea that a fourth view of a function is a word description of it.

Student Activity #2:   Complete JMAP Relating Graphs to Events Worksheet.

NYS Core Performance Standards:

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

4e.
Model real-world problems with systems of equations and inequalities.

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5b.
Choose and apply appropriate units and tools in measurement situations.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7b.
Apply linear and quadratic functions in the solution of problems.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra
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