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CHAPTER 4.4 (PART 1)

GRAPHING THE QUADRATIC RELATION
y = a(x – h)2 + k
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KEY CONCEPTS

The “step pattern” is the quickest and most efficient way to graph quadratic 

relations in the form y = a(x – h)2 + k

The numbers “1, 3, 5” indicate the number of vertical steps from the previous 

point plotted, depending on the value of “a”, where

 a x (1, 3, 5) represents the number of vertical steps from the previous 

point

 ie.

 when a = 1, the vertical steps from the previous point are simply 1, 3, 5

 when a = 2, then the vertical steps from the previous point are 2 x (1, 3, 

5) = (2, 6, 10) 

 when a = 3, then the vertical steps from the previous point are 3 x (1, 3, 

5) = (3, 9, 15)

 etc.
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EXAMPLE 1 

Graph the quadratic relation y = x2

Vertex = ________

STEPS

1. Plot the vertex

2. From the vertex

 If a = 1, start at the 

vertex, then count:

 Right 1, Up 1 (plot)

 Right 1, Up 3 (plot)

 Right 1, Up 5 (plot)

 If a ≠ 1, then you have to 

multiply the a value to the 

step pattern 

 → a × (1, 3, 5)

3. Repeat the “step pattern” but this 

time going “Left 1, Up 1, Left 1, Up 3, 

etc.”

4. Draw a smooth curve

(0, 0)

y = x2
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EXAMPLE 2

Graph the quadratic relation y = – 2x2

STEPS

1. Plot the vertex

2. From the vertex

 If a = 1, start at the 

vertex, then count:

 Right 1, Up 1 (plot)

 Right 1, Up 3 (plot)

 Right 1, Up 5 (plot)

 If a ≠ 1, then you have to 

multiply the a value to the 

step pattern 

 → a × (1, 3, 5)

3. Repeat the “step pattern” but this 

time going “Left 1, Up 1, Left 1, Up 3, 

etc.”

4. Draw a smooth curve

*** When “a” is negative, the vertical 

steps will move in the downward 

direction

Vertex = _______

For the steps:

 

 a x (1, 3, 5)

 = _____ x (1, 3, 5)

 = (_____, _____, _____)

(0, 0)

– 2

– 2 – 6 – 10

This represents “down” movement for 

Steps (2) and (3)

a
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EXAMPLE 2

Graph the quadratic relation y = – 2x2

Vertex = ________

STEPS

1. Plot the vertex

2. From the vertex

 If a ≠ 1, then you have to 

multiply the a value to the 

step pattern 

 → a × (1, 3, 5)

 Right 1, down ____

 Right 1, down ____ 

 Right 1, down ____, etc.

3. Repeat the “step pattern” but this 

time going “Left 1, down ___, Left 1, 

Down ___, etc.”

4. Draw a smooth curve(0, 0)

2
6

10

2
6

y = – 2x2



CHAPTER 4.4 (PART 1)GRAPHING THE QUADRATIC RELATION y = a(x – h)2 + k
EXAMPLE 3

Graph the quadratic relation y = 3(x – 1)2 – 4

Vertex = _______

For the steps:

 

 a x (1, 3, 5)

 = _____ x (1, 3, 5)

 = (_____, _____, _____)

Therefore, you will go:

Right 1, up ____

Right 1, up ____  

Right 1, up ____, etc. 

STEPS

1. Plot the vertex

2. From the vertex

 If a = 1, start at the 

vertex, then count:

 Right 1, Up 1 (plot)

 Right 1, Up 3 (plot)

 Right 1, Up 5 (plot)

 If a ≠ 1, then you have to 

multiply the a value to the 

step pattern 

 → a × (1, 3, 5)

3. Repeat the “step pattern” but this 

time going “Left 1, Up 1, Left 1, Up 3, 

etc.”

4. Draw a smooth curve

h k

(1, – 4)

3

3 9 15

3
9
15

a
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EXAMPLE 3

Graph the quadratic relation y = 3(x – 1)2 – 4

STEPS

1. Plot the vertex

2. From the vertex

 If a ≠ 1, then you have to 

multiply the a value to the 

step pattern 

 → a × (1, 3, 5)

 Right 1, Up 3

 Right 1, Up 9

 Right 1, Up 15, etc.

3. Repeat the “step pattern” but this 

time going “Left 1, Up 3, Left 9, Up 3, 

etc.”

4. Draw a smooth curve

(1, – 4)

y = 3(x – 1)2 – 4
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Homework: 

Page 212 – 217 

#1, 2acegi, 3aceg
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