Chapter 3 TI Nspire™ CAS Activities

Student Worksheet
Part 1 – The Discriminant

For the first two sections, we will be referring to the following three functions as the examples.
f1(x) = 4x2 – 8x + 1

f2(x) = 4x2 + 8x + 4

f3(x) = 3x2 – 5x + 6
We will look at these algebraically first and confirm our conclusions graphically. We will be using a feature called a User Defined Function.
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Aside from defining functions of one variable, a CAS device also allows you to define a variable in terms of two or more parameters. In this case, the “function” being defined is d, for the discriminant, and is defined in terms of variables a, b and c, the coefficients of a quadratic function. The expression on the right side is the expression under the square root in the quadratic formula. For each of the functions above, list the values for a, b and c.
2. Substitute the values for a, b, and c into the function d(a,b,c) in each of the functions and answer the questions below:

a. What value do you get for the first function? What can you conclude from this result?
b. What value do you get for the second function? What can you conclude from this result?

c. What value do you get for the third function? What can you conclude from this result?

Part 2 – The Quadratic Formula
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Start a new Calculator application page. Define the variable x1 as shown. You must use the r key between variables a and c. This variable will hold the result that arises when the positive square root is taken from the quadratic formula. Define variable x2(a,b,c) using the negative root. For each of the functions, substitute the values for a, b and c into these functions.
a. What values do you get for the x-intercepts of first function? Do the results agree with the result from calculating the discriminant?

b. What values do you get for the x-intercepts of second function? Do the results agree with the result from calculating the discriminant?

c. What values do you get for the x-intercepts of third function? What is different about the result in this case? Explain why this happened.

4. The results should be checked graphically.

a. Open a new Graphs & Geometry application page. Choose an appropriate window and plot the function f1(x). Does the number of 
x-intercepts agree with the analysis from the discriminant function?
b. Rather than having two graphs on the same set of axes, open another new Graphs & Geometry application page. Change the window settings and plot function f2(x). Does the number of x-intercepts agree with the analysis from the discriminant function?
c. Start another new Graphs & Geometry application page, change the settings and plot f3(x). Does the number of x-intercepts agree with the analysis from the discriminant function?
Part 3 – Quadratic functions in Factored Form

1. Open another new Graphs & Geometry application page and graph the function f4(x) = –5(x – 3)(x + 7). This is a quadratic function that has x-intercepts at x = –7 and x = 3 and opens downwards. Adjust the window to accommodate the function. Estimate the location of the vertex by looking at the graph.
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Open a new Calculator application page. Display the function f4(x). Define a new function m with parameters r and s as shown. The values –r and –s are the roots that arise from the two factors. Due to symmetry, the x-coordinate of the vertex will be the average of these two numbers. What are the x-intercepts of this function?
3. For the function f4(x), use the values from the factors in the user defined function. What is the x-coordinate of the vertex?
4. Substitute the result into the function to find the y-coordinate of the vertex. How good was your estimate?
Part 4 – Maximum and Minimum Quadratic Problems

The problem for this activity is of a type that is commonly used for optimization problems involving quadratic functions. This was used in the TI Nspire™ activity for this chapter. 

If a company sells watches for $150.00, they will sell 500 watches. Research indicates that for every $1.50 price increase, the number of sales will decrease by four watches. However, they notice that as the price increases, their revenue increases as well but later, the revenue starts to decrease. Determine the price that will maximize their revenue.

1. Complete the table below. The first two rows have been done for you.

	Number of Price Increases
	Price of Each Watch
	Number of Watches Sold
	Revenue

	0
	$150.00
	500
	$75 000.00

	1
	$151.50
	496
	$75 144.00

	2
	
	
	

	3
	
	
	

	4
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2. Revenue is determined by the product of the number of units and the price. Let x represent the number of price increases.

a. What expression can be used for the price of the watches?

b. What expression can be used for the number of watches sold?
c. What function can be used to represent the revenue from the sale of watches?

3. Use the solve command to find the values of r and s.
4. Substitute the roots into the user defined function, m. What is the x-coordinate of the vertex?
5. Substitute the x-coordinate of the vertex into the function to get the y-coordinate. What is the y-coordinate of the vertex?
a. What do these results mean?

6. Using your solution above:

a. Determine the price of the watches that will result in the maximum revenue.

b. Determine the number of watches that would be sold.
7. Open a new Graphs & Geometry page and graph the function. Adjust the window so that the vertex can be seen. Determine the coordinates of the vertex.
