Quadratic or Not?
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Student Activity:
For each of the following examples, complete the table of values, calculate the finite differences, analyze the differences to hypothesize about the shape of the graph and graph the relations.

For each example answer the following questions:

a) Are the first differences the same or different?

b) Are the second differences the same or different?

c) Is the relation linear, or non-linear?

d) Using the regression menu on the calculator, find the equation of the curve of best fit.

    State the equation.

(A) Floor Tiles
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1. How many dark tiles are in a square floor of 144 tiles? What is your hypothesis?

2.  Complete the chart

Width of square floor
Number of dark tiles
First differences
Second differences
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.





.





.





12




What is the number of dark tiles in a square floor containing 144 tiles?

(B)Sum of Natural Numbers
 1.What is the sum of the first nine natural numbers? What is your hypothesis?

2. Complete the chart.
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Number of Terms
Sum
First Differences
Second differences

1
1



2
1+2=



3
1+2+3=



4
1+2+3+4=



.




.




9




3.  What is the sum of the first nine natural numbers?

Was your hypothesis correct? If not, what error(s) occurred in your initial hypothesis?

(C) The Pizza Function
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1.If you make six straight cuts in a circular pizza, what is the maximum number of pieces you can have? 

   What is your hypothesis?

2. Complete the chart.

Number of Cuts
Number of pieces
First differences
Second differences

0




1
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What is the maximum number of pieces using six straight cuts?

3.Was your hypothesis correct?  If not, what error(s) occurred in your initial hypothesis?

F)Summary Report:

i) Submit all charts, graphs and questions completed in this activity.

ii) State the equations of the three quadratic curves of best fit in this exercise.  

iii) What are the similarities in these 3 curves?  What are the similarities in the corresponding equations for these 3 curves?

iv) State how you would distinguish a quadratic from a linear relation from the difference columns.

v) Invent an equation that would give you a quadratic curve.  Test your equation using the graphing calculator.  Using a table of values, show that you have a quadratic relation. Also draw a sketch of your curve.
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What is the maximum number of piecesw
in a pizza that has been sliced 6 times?

(Slices must be straight, but do not need to pass through the center.)

What is the maximum number of
pieces of pizza when 12 cuts have
been made?

Justify your answer.
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he object of the game of FROGS is to exchange the dark disks (frogs) with the white
disks (frogs) in the least number of moves.

White Frogs may only move to the right and dark frogs may only move to the left.
A frog may slide onto an empty adjacent cell, or jump over an adjacent frog onto an

empty cell.

It will take three moves to exchange the above pair of frogs.
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How many moves will it take to exchange 2 pairs of frogs?

\nvestigate the relationship between the number of pairs of frogs and the
minimum number of moves needed to interchange the white and dark frogs in
order to predict the number of moves needed to exchange 25 pairs of frogs.
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