Exploration Guide: Parabolas - Activity A
(Use the back button to go back to lesson)
The vertex and orientation of a parabola

1. Use the sliders in the Gizmotm to set a = 0.3, h = 0, and k = 0. (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.) Click Vertical to create a parabola that opens vertically. 

1. Vary the value of h. How does the graph change as the value of h changes? 

2. Vary the value of k. How does the graph change as the value of k changes? 

3. The red point on the graph represents the vertex of the parabola. How do the coordinates of the vertex relate to the values of h and k? 

4. Click Horizontal to graph a parabola that opens horizontally. Vary the values of h and k. How do the coordinates of the vertex relate to the values of h and k? Do the values of h and k have the same effect on both horizontal and vertical parabolas? 

2. What is the equation of a parabola that opens vertically, has a vertex at (−2, −3), and where a = 0.2? Use the Gizmo to check your answer by setting a = 0.2 and dragging the vertex of the parabola to (−2, 3). 

3. A parabola can open either vertically or horizontally, depending on its equation. You can change the orientation of the parabola in the Gizmo by selecting Vertical or Horizontal. 

1. In which direction will a parabola open if its equation is in the form a(x − h)2 = y − k? 

2. Vary the value of a, and examine both positive and negative values. How does the parabola change when a changes from positive to negative? 

3. In which direction will the parabola open if its equation is in the form a(y − k)2 = x − h? 

4. Vary the value of a. How does the parabola change when a changes from positive to negative? 

4. Identify the vertex and direction of each of the following parabolas. Check your answers by graphing each parabola in the Gizmo. 

1. 2y2 = x + 3 

2. −0.5(y − 3)2 = x − 2 

3. (x + 1)2 = y + 4 

4. −0.3(x − 2)2 = y − 2 

The focus and directrix of a parabola

The geometric definition of a parabola is the set of all points in a plane such that the distance from a fixed line is the same as the distance from a fixed point not on the line. The fixed point is called the focus and the fixed line is called the directrix. In the Gizmo, the focus of the parabola is represented as a green point, and the directrix is represented as a green line. A parabola will always open towards its focus, and away from its directrix. 

1. Turn on Explore geometric definition. A purple point will appear on the graph along with two purple segments. Drag the purple point along the graph and observe the values of L1 and L2. 

1. What does the value of L1 represent? 

2. What does the value of L2 represent? 

3. As you drag the purple point along the graph, how does the value of L1 compare to the value of L2? 

4. How does your observation relate to the geometric definition of a parabola? 

2. With Explore geometric definition turned off, graph a parabola that opens vertically. Drag the focus point or the directrix closer to the vertex of the parabola. 

1. Does the parabola become more or less steep as the focus and directrix move closer to the vertex? 

2. Try the same experiment with a parabola that opens horizontally. Does the parabola become more or less steep as the focus and directrix move closer to the vertex? 

3. The value of a can be used to identify the location of the focus and directrix. With h = 0 and k = 0, vary the value of a and observe how the distance between the focus and the vertex changes. 

1. What is the relationship between the value of a and the distance between the focus and vertex when a is positive? When a is negative? 

2. What is the relationship between the value of a and the distance between the vertex and directrix when a is positive? When a is negative? 

3. Turn on Show the distance of c and vary the value of a. What does the value of c represent? 

4. Vary the values of h and k. What effect do the values of h and k have on the value of c? 

4. The equation | a | = 
1. If the vertex of a vertical parabola is located at (−2, 3) and a = 0.2, what is value of c? 

2. What is the location of the focus? Use the Gizmo to check your answer by setting a = 0.2, h = −2, and k = 3. Then move your mouse over the focus to see its location. 

3. If this parabola opened horizontally rather than vertically, where would the focus be located? Use the Gizmo to check your answer. 

4. If a parabola opens vertically, will its focus and vertex have the same x-coordinate or the same y-coordinate? What if the parabola opens horizontally? 

5. Given the coordinates of the vertex and the focus, you can find the values of a, h, and k. Then you can use these values to write the equation of the parabola. Consider a parabola that has a vertex at (0, 6) and a focus at (0, 5). 

1. Does this parabola open horizontally or vertically? How do you know? 

2. If this parabola opens horizontally, does it open to the left or to the right? If it opens vertically, does it open up or down? How do you know? 

3. What is the value of c? How do you know? 

4. Use the equation | a | = [image: image1.png]


to calculate the value of a. What is the value of a? Will a be positive or negative? How do you know? 

5. What is the equation of this parabola? Check your answer by entering your equation into the Gizmo. Move your mouse over the vertex and the focus to verify that they are located at (0, 6) and (0, 5) respectively. 

