Exploration Guide: Quadratics in Factored Form
**Use the back button to go back to this lesson

Graphing a Quadratic

1. In the Gizmotm, use the slider to set a = 1. (To quickly set a slider to a specific number, type the number into the field to the right of the slider, and then press Enter.) Observe how the graph changes as you vary the values of r1 and r2. 

1. How does the graph change as the values of r1 and r2 are varied? 

2. What features of the graph do the values of r1 and r2 relate to? 

2. Turn on Show probe. Find the y-value when x = r1 and x = r2 by dragging the probe to those x-values. 

1. What is the y-value at x = r1? At x = r2? 

2. Substitute x = r1 into the quadratic function y = a(x − r1)(x − r2) and then also substitute x = r2. What happens when the function is evaluated at its x-intercepts? 

3. Find a quadratic function in factored form for each of the following pairs of x-intercepts. Check each of your answers by turning on Show x-intercepts and dragging the blue points to the given x-intercepts. 

1. (2, 0) and (−1, 0) 

2. (−3, 0) and (3, 0) 

3. (−2, 0) and (1, 0) 

4. Set a = 1 and vary the values of r1 and r2 to find several parabolas that have only one x-intercept. 

1. What is the relationship between r1 and r2 when the graph only has one x-intercept? 

2. When there is only one x-intercept, what feature of the parabola does the x-intercept relate to? 

3. What is the factored form for a quadratic function with its vertex at the origin? Check your answer using the Gizmo. 

5. Vary the value of a. 

1. What effect does the value of a have on the shape of the parabola? 

2. What does the parabola look like when a is positive? When a is negative? 

3. What effect does the value of a have on the x-intercepts of the parabola? 

4. What happens when a = 0? Explain why this occurs in terms of the equation y = a(x − r1)(x − r2). 

Factoring a Quadratic

If you click on Show polynomial form, the function y = a(x − r1)(x − r2) is expanded and simplified so that you can see it written in standard form, y = ax2 + bx + c. Factoring a quadratic function algebraically entails performing the reverse operation: changing the quadratic from standard form to factored form. 

1. With Show polynomial form turned on, set a = 1 and examine the standard form of the function as you vary the values of r1 and r2. 

1. How do the values of r1 and r2 relate to the value of c in the standard form y = ax2 + bx + c? 

2. How do the values of r1 and r2 relate to the value of b in the standard form of the function? 

3. On paper, expand (x − r1)(x − r2) algebraically and then simplify the expression. How does the result relate to the answers you just found? 

4. Vary the value of a. How does varying the value of a affect the relationship between r1, r2, and c? 

5. How does varying the value of a affect the relationship between r1, r2, and b? 

2. For y = x2 − 5x + 4, −(r1 + r2) = −5 and r1r2 = 4. Using these two equations, find the factored form of y = x2 − 5x + 4. Check your answer by trying your values for r1 and r2 in the Gizmo. 

3. Determine the x-intercepts of each of the following quadratics by factoring. Check your answers by graphing them in the Gizmo with Show polynomial form turned on. 

1. y = x2 + 6x + 8 

2. y = x2 + 5x − 6 

3. y = 2x2 − 6x − 8 

4. One x-intercept of y = x2 − 4x + c is (−3, 0). Answer the following questions and then use the Gizmo to check your answers. 

1. What is the value of c? 

2. What is the second x-intercept of this function? 

