Math Analysis:  Writing Equations of Parabolas in Standard Form Given Two Points

This activity will help students work with the standard form of a parabola y = a(x – h)^2 + k by writing an equation given the vertex and a point.

For this activity the teacher and student should be logged into Navigator.  First, the teacher should take the opportunity to review standard form and what (h, k) is (the vertex) and x = h is the axis of symmetry.  

This is also a great time to review transformations with students.  Through the activity center in Navigator (just showing the graph) the teacher should show examples with parabolas like y = a(x – h)^2 + k and y = -a(x – h)^2 + k.  The students should know by performing transformations the graph flips over the x axis.  Use quick poll to ask students what kind of change is actually occurring.
(Make sure for all of these examples that you have the students identify the vertex and axis of symmetry.  You can use quick poll for each of these questions)

Examples:  y = 2(x – 1)^2 + 2 and y = -2(x – 1)^2 + 3 (ask the students what happens from each pair of graphs)

       Y = 3(x + 2) – 5 and y = -3(x + 2)^2 – 5

Next, use activity center in navigator to show what happens to the graph when h is positive and negative.  The students should say that the graph is shifting right and left on the x axis.  Use quick poll to get their actual responses.

Ex:  y = x^2, y = (x – 3)^2, y = (x + 4)^2.  (Ask the students what happened from the original graph y = x^2 to the others)
Next, use activity center to see what happens to the graph when k is positive and negative.  Using quick poll after the set of graphs the students should say that the graph is being shifted up and down.

EX:  y = (x + 3)^2 – 1 and y = (x + 3)^2 + 4

Next, use activity center to show the students what happens when abs(a) > 1 and when a is 0 < a < 1.  The graphs should either get skinner or wider.

Ex:  y = 2(x – 1)^2  and y = (1/4)(x – 1)^2

Now…on to writing the equations (…

EX1:  Plot two points on the activity center.  Make sure that you tell them that the vertex is (-2, 3) and the other point is (0, -1).  Show them how to do this example by hand plugging in the vertex for h and k and the point for x and y.  After the solution is found, plot it in activity center to show them that it works.  They will be solving for a.
Ex 2:  Same as example 1, vertex is (-1, 2) and the point is (1, 1).
For examples 3 and 4 have the students try these out and have them plot their answers using quick poll.  This will be able to tell you that they understand the concept and what kind of mistakes they are making.

EX 3:  vertex (3, 0) point (2, 1)

Ex 4:  vertex (1, 2) point (-1, 0)

After practice, the students will do the quiz on learning check.

