4.3 Transformations of Quadratic Relations…in vertex form

	Equation
	Direction of Opening
	Vertex
	Axis

of
	Number

of
	Type

of

	
	a > 0
	a < 0
	
	Symmetry
	Zeros
	Transformation

	y = ax2
	up
	down
	(0,0)
	x = 0
	1
	vertical stretch 

a>1 or a< -1

vertical compression

-1 < a < 1 



	y = ax2 + k


	up
	down
	(0,k)
	x = 0
	- no zeros if a and k are the same sign, 

- two zeros if a and k have opposite signs
	- same as above

vertical shift up k>0

vertical shift down k<0

	y = a(x-h)2


	up
	down
	(h,0)
	x = h


	1
	- same as y = ax2

horizontal shift left h<0

horizontal shift right h>0

	y = a(x-h)2 + k


	up
	down
	(h,k)
	x = h


	- no zeros if a and k are the same sign, 

- two zeros if a and k have opposite signs

- one zero if k = 0 


	All of the above


When a>1, the parabola is … vertically stretched up (graph is narrower)

When a<-1, the parabola is … vertically stretched down (graph is narrower)

When is -1<a<1, the parabola is … vertically compressed up/down (graph is wider)
