


KEY CONCEPTS

For any quadratic relation of the form y = a(x - h)2:

The value of a determines the orientation and shape of the parabola.
If a > 0, the parabola opens upward.
If a < 0, the parabola opens downward.

If – 1 < a < 1, the parabola is vertically compressed relative to the 
graph of y = x2.
If a > 1 or a < – 1, the parabola is vertically stretched relative to the 
graph of y = x2.

The value of h determines the horizontal position of the parabola.
If h > 0, the vertex of the parabola is h units to the right of the y-axis.
If h < 0, the vertex of the parabola is h units to the left of the y-axis.

The coordinates of the vertex are (h, 0)



INVESTIGATION 1 Graphing y = a(x – h)2 using Technology

1. Press ON
2. Press Y =.  If there are any equations, press CLEAR for all rows of Y
3. Enter the equation \Y1 = x2.
4. Press ZOOM 6:ZStandard.  This is the graph for y = x2.  Do not erase 
this as we will be using this for comparison for all investigations.

PART A The Effect of Changing “h”

1. Enter the following equations for Y2 and Y3

respectively:

y = (x + 2)2

y = (x + 4)2

2. Press ZOOM  6:ZStandard.

3. Compare these two 
graphs to y = x2.  Did the 
shape of the parabola 
change?

4. Compare these two 
graphs to y = x2.  Which 
direction did both of these 
graphs move?

No, they are all the same 
width

The graphs moved to the 
left



INVESTIGATION 1 Graphing y = a(x – h)2 using Technology

1. Press ON
2. Press Y =.  If there are any equations, press CLEAR for all rows of Y
3. Enter the equation \Y1 = x2.
4. Press ZOOM 6:ZStandard.  This is the graph for y = x2.  Do not erase 
this as we will be using this for comparison for all investigations.

PART A The Effect of Changing “h” 3. Compare these two 
graphs to y = x2.  Did the 
shape of the parabola 
change?

4. Compare these two 
graphs to y = x2.  Which 
direction did both of these 
graphs move?

No, they are all the same 
width

The graphs moved to the 
left

5. Write the co-ordinates of the vertex for 
both equations

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

Vertex: __________ Vertex: __________(– 2, 0) (– 4, 0)



INVESTIGATION 1 Graphing y = a(x – h)2 using Technology

1. Press ON
2. Press Y =.  If there are any equations, press CLEAR for all rows of Y
3. Enter the equation \Y1 = x2.
4. Press ZOOM 6:ZStandard.  This is the graph for y = x2.  Do not erase 
this as we will be using this for comparison for all investigations.

PART A The Effect of Changing “h” 9. Compare these two 
graphs to y = x2.  Which 
direction did both of these 
graphs move?

They both moved to the 
right

6. Press Y =.  Clear Y2 and Y3 for the next 
investigation.

7. This time, enter following equations for Y2

and Y3 respectively:

y = (x – 3)2

y = (x – 6)2

8. Press ZOOM  6:Zstandard.



INVESTIGATION 1 Graphing y = a(x – h)2 using Technology

1. Press ON
2. Press Y =.  If there are any equations, press CLEAR for all rows of Y
3. Enter the equation \Y1 = x2.
4. Press ZOOM 6:ZStandard.  This is the graph for y = x2.  Do not erase 
this as we will be using this for comparison for all investigations.

PART A The Effect of Changing “h” 9. Compare these two 
graphs to y = x2.  Which 
direction did both of these 
graphs move?

They both moved to the 
right

10. Write the co-ordinates of the vertex for 
both equations

y = (x – 3)2 y = (x – 6)2

Vertex: __________ Vertex: __________(3, 0) (6, 0)



EXAMPLE 1 Describing Transformations of a Parabola

Complete the table below by using the proper terms used when describing 
transformations.  Graphs have been provided to help you.

6

right

reflected
x

compressed

(6, 0)



EXAMPLE 1 Describing Transformations of a Parabola

Complete the table below by using the proper terms used when describing 
transformations.  Graphs have been provided to help you.

7
left

a > 1

stretched
upwards

(– 7, 0)

3
left

compressed

upwards

(– 3, 0)



EXAMPLE 2 Describing the Shape of a Parabola

In each standard viewing window, the graph of y = x2 is shown as a dotted parabola. 
Describe the shape and position of each solid parabola relative to the graph of y = x2

in terms of a and h.

The vertex has been translated ____ units to the ________ of the 
___-axis, so h = ____. The coordinates of the vertex are ________.
The parabola opens ___________, so a is ____________. The 
parabola is vertically _____________

The vertex has been translated ____ units to the ________ of the 
___-axis, so h = _____. The coordinates of the vertex are 
__________.
The parabola opens ___________, so a is ______________.
The parabola is vertically _________________

The vertex has been translated _____ units to the __________ of the 
____-axis, so h = ____. The coordinates of the vertex are 
___________.
The parabola has been ____________ in the ___-axis. The parabola 
opens ______________, so a is ___________.
The parabola is vertically _______________

6 right
y 6 (6, 0) 

upwards positive
stretched

2 left
y – 2

(– 2, 0)
upwards positive

compressed

4 right
y 4

(4, 0)
reflected x

downward negative
compressed



Homework

Page 200 – 201 
#1 – 3, 4 (graph only), 

5


