Quadratic Functions(Last Format: f(x) = a(x – r1)(x – r2)
The last format of quadratic functions is factored form. However, this format is not usually mentioned in textbooks because not every quadratic function can be written in factored form. On the other hand, if the quadratic function can be (or is) written in factored form, i.e., the format of f(x) = a(x – r1)(x – r2), then r1 and r2 are the two real roots of the function. If r1 ( r2, then these two roots are the two x-intercepts of the parabola. As for the vertex, its x-coordinate can be computed as the average of r1 and r2, i.e., (r1 + r2)/2. 
To sketch a quadratic function in factored form, we locate the two x-intercepts first (from the equation of course) and find the x-coordinate of the vertex, xv, by averaging the two x-intercepts. As for the y-coordinate of the vertex, yv, evaluate f(xv). Connect these three points—it will be the parabola.

Example 1:  f(x) = 2(x – 1)(x – 3)
Example 2:  f(x) = –½(x + 1)(x – 3)
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Summary of the Three Forms:
	Name
	Standard Form
	General Form
	Factored Form

	Format
	f(x) = a(x – h)2 + k
	f(x) = ax2 + bx + c
	f(x) = a(x – r1)(x – r2)

	Vertex (xv, yv)
	(xv, yv) = (h, k)

(Easiest)
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	Equation of axis of symmetry
	x = xv ( x = h
	x = xv ( x = 
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	x = xv ( x = 
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	x-intercept

(Set f(x) = 0) 
	Solve a(x – h)2 + k = 0
	Solve ax2 + bx + c  = 0
(Either factor it or use quadratic formula:
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	Solve a(x – r1)(x – r2) = 0

x = r1 | x = r2
(Easiest)

	y-intercept

(Set x = 0)
	f(0) = a(0 – h)2 + k = ah2 + k
	f(0) = a(0) 2 + b(0) + c  = c
(Easiest)
	f(0) = a(0 – r1)(0 – r2) = ar1r2


	Conversion
S ( G

G( S
	S ( G:

Expand (x – h)2 and then distribute with a
	G ( S:

Factor out a and then complete the square
	

	Conversion

G ( F

F( G
	
	G ( F:

Factor it if possible

(Note: not always possible)
	F( G:

Expand a(x – r1)(x – r2)

	Sketching
	1st point: vertex

2nd point: y-intercept

3rd point: reflecting y-intercept over the axis of symmetry 
	1st point: r1
2nd point: r2
3rd point: vertex 
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