4.3 Transformations of Quadratics

The Vertex Form of a Quadratic Relation

y = a(x-h)2 + k
Investigation 1:  Comparing    y = x2  to  y = ax2
	Equation
	Value of a
	Direction of opening
	Vertex
	Axis of Symmetry
	Compare to y = x2

	y = x2
	1
	up
	(0,0)
	x = 0
	--------------

	y = 2x2
	2
	up
	(0,0)
	x = 0
	vertical

stretch of 2

	y = 0.5x2
	0.5
	up
	(0,0)
	x = 0
	Vertical 

Compression of 0.5

	y = -x2
	-1
	down
	(0,0)
	x = 0
	Vertically

Reflection

	y = -2x2
	-2
	down
	(0,0)
	x = 0
	v.Reflect

v.Stretched



	y = -0.5x2
	-0.5
	down
	(0,0)
	x = 0
	v.Reflect

v.Compress


If a > 1 or a < -1 then the parabola (graph) is stretched vertically (narrower)

If    -1 < a < 1  then the parabola (graph) is compressed vertically (wider)

The negative “a” is a reflection

Investigation 2:  Comparing    y = x2  to  y = x2 + k

	Equation
	Value of k
	Direction of opening
	Vertex

(h, k)
	Axis of Symmetry
	Compare to y = x2

	y = x2
	0
	up
	(0,0)
	x = 0
	--------------

	y = x2 + 2
	2
	up
	(0,2)
	x = 0
	Shifted up by 2 units

	y = x2 - 3
	-3
	up
	(0,-3)
	x = 0
	Translated down 3 units

	y = x2 + 4
	4
	up
	(0,4)
	x = 0
	Translated up 4 units

	y = x2 + 3
	3
	up
	(0,3)
	x = 0
	Translated up 3 units


It translates the graph vertically, 

up if k is positive and down if k is negative

Investigation 3:  Comparing    y = x2  to  y = (x-h)2
	Equation
	Value of h
	Direction of opening
	Vertex

(h, k)
	Axis of Symmetry

x=h
	Compare to 

y = x2

	y = x2
	0
	up
	(0,0)
	x = 0
	--------------

	y = (x-5)2
	5
	up
	(5,0)
	x = 5
	translated right 5 units

	y = (x-3)2
	3
	up
	(3,0)
	x = 3
	translated right 3 units

	y = (x+4)2
	-4
	up
	(-4,0)
	x = -4
	translated left 4 units

	y = (x+5)2
	-5
	up
	(-5,0)
	x = -5
	translated left 5 units


It translates the graph horizontally, left if “h” is negative and right if “h” is positive
Investigation 4:  Comparing    y = x2  to  y = a(x-h)2 + k

	Equation
	Value of 

h          k
	Direction of opening
	Vertex

(h, k)
	Axis of Symmetry
	Compare to 

y = x2

	y = x2
	0
	0
	a = 1, up
	(0,0)
	x=0
	-----------------

	y = (x-1)2
	1
	0
	a = 1, up
	(1,0)
	x=1
	translated right 1 unit

	y = -2(x+1)2 -2
	-1
	-2
	a= -2, down
	(-1,-2)
	x= -1
	v.Reflection 

v.stretch

Translated left 1 unit and down 2 units

	y = (x-5)2 + 4
	5
	4
	a= 1, up
	(5, 4)
	x = 5
	Translated right 5 and up 4

	y = -0.5(x-5)2 -3
	5
	-3
	a= -0.5, down
	(5, -3)
	x =5
	v.Reflection 

v.compress

Translated right 5 and down 3


K ……..translates vertically

H……..translates horizontally
