Chapter 6 TI-Nspire™ Activity – Comparing Rates of Change
Step By Step Instructions

This activity investigates the rates of change of various functions as found in the first, second and third differences. Notice in the first screen that this activity has three problems built into it. The initial layout is identical in each problem - the first column is the x-coordinates, going from 0 to 10. The second column is reserved for the y-coordinates and is empty. The last three columns are reserved for the first, second and third differences and are all empty.
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Start a new document and open a Lists & Spreadsheet page. Enter the titles shown in the columns. To complete the first column for the x-coordinates, enter the sequence formula with the variable going from 0 to 10.
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Move to the formula row for the 
y-coordinates and enter another sequence formula. In this sequence, change the first input from just “n” to a linear expression.
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Move to the formula row for column C where we will compute the first differences. Press k and letter L. Find the command ΔList and press · to paste it into the formula.
4. [image: image4.png]RAD AUTO REAL

<

5 16 16l w6l el

=seq|3",1,0,10,
o )




For the input, press h. This will open up the list of variables in the problem. Choose “yc.”
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Notice that the symbol Δ has changed to δ in the formula row. Both are versions of the Greek letter delta. The first differences are equal. This is expected since the first differences of a linear function are always equal if the x-values form a sequence. Notice also that the first differences are equal to the slope.
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Move to the second problem by pressing / followed by ¢. Move to the formula row for the y-coordinates and enter a sequence formula where the first input is a quadratic expression.
7. [image: image7.png]a
C first| A
¢ =seq(=seq(=slist({=slist(firs{]
1o 1 1
2 1| 2 2) 2)
B 2| 4 4] 4]
4 3| g 8| 8|
° 4 18] 16 18| U
£ list['second)




Find the first differences of the y-coordinates. They are not equal, which was to be expected.
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Move to the formula row for the second differences. Use the ΔList command again. This time, the input should be the first differences column.
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Press · to compute the second differences. As expected, they are equal.
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Press / followed by ¢ to move to the third problem. For the sequence formula, use the expression 2x for the first input. This is the form of an exponential function. None of the work from grades nine and ten have dealt with the differences for this type of function.
11. [image: image11.png]RAD AUTO REAL




Find the first differences in column C. Notice the strange pattern in the first differences. Obviously, the function cannot be linear.
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In column D, find the second differences. As expected, the function is not linear or quadratic.
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Move to column E to find the third differences. Choose the second differences as the input for this operation.
14. [image: image14.png]RAD AUTO REAL




This set of y-values is unique in that the differences are all equal to the original 
y-values. The differences will never be equal.
15. [image: image15.png]RAD AUTO REAL




So, let’s look for patterns in other exponential functions, for example y = 3x. Move back to column B and press ·. Use the ¡ and ¢ keys as necessary to move to the right of the base, 2.
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Press . to delete the digit 2 and replace it with the digit 3.
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Since this will change the values in the column, you will see this warning message.
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Press · to effect the change. You should notice that the y-values in column B change, but also, the first, second and third differences all change. Look at the numbers horizontally from column B to column E.
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Change the base from 3 to 4. Note the patterns again.
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Change the base from 4 to 5 and note the patterns.
