Exploring the Standard Form of a Parabola

In this investigation you will graph different parabolas and determine the information about the equation of a quadratic relation in “standard form”. 

You will need to be able to determine the following about a parabola:

The y - intercept

The direction of opening

The step pattern
Use FOOPLOT.com
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Standard Form of a Parabola


Standard Form of a Quadratic Relation:



1. a)  Expand to express y = 2(x – 3)2 – 2 in standard form.

b)  Expand each of the following and compare with the equation found in a).

                  y = –(x – 2)(x – 4)

                      y = 3(x – 4)(x + 2)

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

c) By comparing the expanded form of the equations in 1a and 1b find the two quadratics that represent the same parabola.

2. List all the information you can about the parabola y = 2x2 – 4x – 6 and then find its match (in another form, of course) in question #1
Same Parabola, Different Equation

For each of the following parabolas, 

1. Expand the equation to standard form.

2. Using a graphing calculator graph each equation. (Enter the equations in the ( screen, with the first equation as Y1 and the second (expanded) equation as Y2)

(Remember to use the tracing curve for the second graph  )

3. If you have expanded the equation properly you should see the second parabola being graphed on top of the first parabola.  

4. If you see two parabolas… go back and check your algebra!

	
	Original Equation
	Standard Form

(show your work)
	Same parabola?

(yes/no)

	A
	y = 2(x – 3)(x + 4)
	
	

	B
	y = -3(x + 1)(x + 2)
	
	

	C
	y = -(x – 6)2 + 12
	
	

	D
	y = (x + 5)2 – 1 
	
	


Therefore, when vertex or factored form is expanded to standard form it still represents the SAME PARABOLA!




Why Standard Form?

The information about a parabola given by standard form is not as useful as the information given by vertex or factored form. So why do we use standard form?

1. Finding y-Intercepts

You can always find a y-intercept by substituting in a value of 0 for x, but if you forget this you can use standard form as well.

Example:  Find the y-intercepts of y = 2(x – 3)2 – 14

Solution:

	Method 1:  Substitute zero for x
	Method 2:  Expand and use equation

	y = 2(x – 3)2 – 14

y = 2(0 – 3)2 – 14   *Sub x = 0*

y = 2(-3)2 – 14

y = 2(9) – 14

y = 18 – 14

y = 4

The y – intercept is (0, 4)
	y = 2(x – 3)2 – 14

y = 2(x – 3)(x – 3) – 14

y = 2(x2 – 3x – 3x + 9) – 14

y = 2(x2 – 6x + 9) – 14

y = 2x2 – 12x + 18 – 14

y = 2x2 – 12x + 4

The y – intercept is (0, 4)


Practice:  

Use both methods above to find the y-intercept of y = (x + 2)2 – 9

Standard Form of a Quadratic Relation

1. Write the following quadratic relations in standard form.

	(a)  y = (x + 2)(x + 1)
	(b) y = (x – 3)2 – 3
	(c) y = 2(x – 3)(x + 4)



	(d)  y = 2(x – 3)2 – 1 
	(e)  y = -3(x – 2)(x + 3)
	(f)  y = -(x + 2)2 – 7 




2. “When a parabola has its vertex on the y – axis the equation looks the same in vertex form and in standard form.”  Is this true?  Provide an example as proof.
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Parabola Investigation #1





What do you notice about the y-intercept and the equation?
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Parabola Investigation #2





What do you notice about the y-intercept and the equation?
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Parabola Investigation #3





What do you notice about the y-intercept and the equation?





y = ax2 + bx + c





This controls the direction and opening as well as the step pattern (same as in vertex form and factored form!)





This number is the y – intercept!  In this case, the y – intercept would be (0, c)








