Quadratic Functions

Using Lists to Develop the Concept of Variable

Using Lists to Develop the Concept of Variable

Using Lists to Develop the Concept of Variable
	Concepts

· Functions

· Factoring quadratic expressions
Materials

· TI-84 Plus
	Technology Goals

· Creating lists using formulas
· Attaching a formula to a list

Overview

In this activity,lists are used to determine a linear relationship of perimeter based on length and width of a rectangle.
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Using a Formula to Create a List


The length, l, of a rectangle is 6 more inches �than its width, w. Use L1 and L2 to represent the rectangle’s dimensions.


Clear any lists, and type 0, 1, and 2 into list L1.


Put the cursor on top of L2, press (, type the formula L2 = L1 +6, and press ( (Figures 1 �and 2). 


Enter additional values into L1.


Note:	The list L2 is not affected when L1 is changed. That is, they are independent of each other.





Attaching a Formula to a List


In list L2, repeat the directions in Question 1, �but in this case, precede the formula with quotes.


This attaches the formula to list L2. See Figure 3.


Enter additional values into L1. 


Observe that the list L2 is updated. 


The “keyhole” indicator �on L2 indicates it is “locked.” �See Figure 4.


Try to type into L2 once it is attached to demonstrate the notion of dependent and independent variable. 


Only independent (unattached) lists can be edited directly.


L2 can only be updated when an (unattached) list that it references is changed, i.e., it depends on list L1 which represents an independent variable.


Attach a formula to L3 for the perimeter, P, of the rectangle.


Put the cursor on top of L3, and press (.


Type a beginning quotation mark, your formula, an end quote, and press (. See Figure 5.








Examine the lists for perimeter (L3) and width (L1). See Figure 6.


Examine the average rate of change over various intervals. What do you observe?


If you were to graph the function with width, w, on the input axis and perimeter, P, on the output axis, what kind of function would you expect?


What would be the vertical axis intercept �(or P-axis intercept) of the function?


An additional advantage of having a formula attached to a list is that it can be easily edited.


Put your cursor on the top of L2, and press (. 


Change list L2 so that the length, l, of the rectangle is now 3 more inches than its width. Answer questions in #10 for this situation. Then repeat if the length is 


8 more inches than its width.


4.5 more inches than its width.


Work with a partner to predict L3 for a problem where “the length, l, of a rectangle is k more inches than its width.


Use algebra to writing a simplified formula involving P, l, and k.





A Numerical Representation Can Help Students Understand the Symbolic Representation


Suppose A represents the mass of Compound A, and B represents the mass of Compound B. Assume the mass of Compound A is twice the mass of Compound B.


Which best describes the relationship between A and B? Students often have trouble determining whether it is A = 2B or 2A = B.


Clear L3. You will need to press ( ( twice to clear the attachment and the data. 


Edit the formula for L2. Place the cursor on top of L2, and press (. Create the formula L2 =“2L1” to check your answer.
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Tip:   You can tell your cursor is in the correct position if the bottom line reads � rather than �.
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