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p Identify the parent function and list the transformations that have been applied.

Parent Function:

Transformations:

Quadratic, 𝑓 𝑥 = 𝑥2

Flipped over x axis
Vertical shift up 4

Parent Function:

Transformations:

Cubic, 𝑓 𝑥 = 𝑥3

Horizontal shift left 2
Vertical shift up 1

Parent Function:

Transformations:

Quadratic, 𝑓 𝑥 = 𝑥2

Right 2, Down 1
Vertical stretch by factor of ?

(0,5)

(1,2)
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Retakes 
You may retake the quiz during enrichment.
Maximum score on any retake (Quiz or Test) is 84. 

Make Up Quiz
If you have not taken the quiz yet, you may make it up during enrichment. 

Additional Help
Tutoring, you need a pass for morning sessions.

I’ve posted videos on the website that may help also.



A
b

o
u

t 
yo

u
r 

Q
U

IZ
ZE

S



A
b

o
u

t 
yo

u
r 

Q
U

IZ
ZE

S



Fu
n

ct
io

n
s Objectives for today

Create graphs for functions that have been 
transformed and are in the form

𝒈 𝒙 = 𝒂 ∙ 𝒇 𝒙 + 𝒉 − 𝒌

Interpret function equations that are in the above  
form and identify the transformations that have been 
applied to the parent function 𝒇(𝒙).

Describe the transformations that are applied to 
functions that have already been transformed from a 
parent function.  



Vertical Transformations
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Function Notation Description  of Transformation

Vertical shift up C units if C is positive

Vertical shift down C units if C is negative

Horizontal Translations
Function Notation Description  of Transformation

Horizontal shift left C units if C is positive. 

Horizontal shift right C units if C is negative

Reflections
Function Notation Description  of Transformation

Reflected over the x-axis

Reflected over the y-axis



Parent Function Transformed Function Transformed Function

Quadratic
f(x)=x2

Vertical stretch

Stretching and Compressing a function.

Vertical compression
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I need 2 volunteers!



Vertical Stretches and Compressions

Function Notation Description  of Transformation

𝑓 𝑥 = 𝑐𝑓 𝑥 Vertical Stretch if 𝒄 > 𝟏

Vertical Compression if 𝟎 < 𝒄 < 𝟏
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X X2 3X2

3 9 27

2 4 12

1 1 3

0 0 0

-1 1 3

-2 4 12

-3 9 27
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s What’s going to happen to the parent function?

Parent 
Function

Transformed 
Function



𝒇 𝒙 =
𝟏

𝟑
𝒙𝟑
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s What’s going to happen to the parent function?

𝒙 𝒚 = 𝒙𝟑 𝒚 =
𝟏

𝟑
𝒙𝟑

3 27 9

2 8 8/3

1 1 1/3

0 0 0

-1 -1 -1/3

-2 -8 -8/3

-3 -27 -9

Parent 
Function

Transformed 
Function
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s Look at your “Pulling it all together” worksheet

Vertical stretch if a > 1, compression if 0 < a < 1

Horizontal shift right if h is negative and left if h is positive

Vertical up if k is positive and down if k is negative
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s This form of an equation is also called vertex form.

𝑔 𝑥 = 𝑎 𝑓 𝑥 − ℎ + 𝑘

When an equation is in this form, the vertex is always ℎ, 𝑘 .

𝑔 𝑥 = 4(𝑥 − 3)2+7

𝑔 𝑥 = (𝑥 + 13)3

𝑔 𝑥 = 𝑥 − 2 − 5

𝑔 𝑥 = 0.5|𝑥| + 8

Vertex (-13,0)

Vertex (2,-5)

Vertex (0,8)

Vertex (3,7)



Write the equation for the transformed function represented in this graph.
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Parent Function?

U shape 
Centered at (0,0)
𝑎𝑠 𝑥 → −∞, 𝑦 → ∞
𝑎𝑠 𝑥 → ∞, 𝑦 → ∞

Horizontal shift left 3 units

Quadratic, 𝑓 𝑥 = 𝑥2

What do we know about 
the shape of the parent 
graph that can help us?

How is it different from 
the parent graph?

Vertical shift down 1

Write an equation from 
what we know.

𝑔 𝑥 = 𝑎𝑓 𝑥 − ℎ + 𝑘

𝑔 𝑥 = (𝑥 + 3)2−1



Write the equation for the transformed function represented in this graph.
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Parent Function?

Increasing
Centered at (0,0) 

No vertical or horizontal 
shifts.  
No Flip.  
Vertical stretch.

Cubic, 𝑓 𝑥 = 𝑥2

What do we know about 
the shape of the parent 
graph that can help us?

How is it different from 
the parent graph?



Write the equation for the transformed function represented in this graph.
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(1,10)Find a point on this graph.

Create an equation from 
what we know.

Solve for the stretch factor.

𝑔 𝑥 = 𝑎𝑓 𝑥 − ℎ + 𝑘

𝑔 𝑥 = 10

𝑥 = 1
ℎ = 0
𝑘 = 0

10 = 𝑎(1 − 0)3+0

10 = 𝑎

Write the equation of the 
function.

𝑔 𝑥 = 10𝑥3



Write the equation for the transformed function represented in this graph.
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Parent Function?

Horizontal  shift right 2
Vertical Shift down 1  
No Flip
Vertical stretch.

Absolute Value, 𝑓 𝑥 = |𝑥|

What do we know about 
the shape of the parent 
graph that can help us?

How is it different from 
the parent graph?

(0,5)

(1,2)V shape 
Centered at (0,0)
𝑎𝑠 𝑥 → −∞, 𝑦 → ∞
𝑎𝑠 𝑥 → ∞, 𝑦 → ∞



Write the equation for the transformed function represented in this graph.
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(0,5)Find a point on this graph.

Create an equation from 
what we know.

Solve for the stretch factor.

𝑔 𝑥 = 𝑎𝑓 𝑥 − ℎ + 𝑘

𝑔 𝑥 = 5

𝑥 = 0
ℎ = 2
𝑘 = −1

5 = 𝑎 0 − 2 − 1

2 = 𝑎

Write the equation of the 
function.

𝑔 𝑥 = 2 𝑥 − 2 − 1

(0,5)

(1,2)



Graphing a function from its equation
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Graph the function g 𝑥 = (𝑥 − 3)3+1
What’s the parent function? Cubic, 𝑓 𝑥 = 𝑥3

Think before you graph…

Shape of the parent? Centered around origin
Always increasing

Create a T chart AND carefully pick the 
points you will plot.

x g(x)

3

1

2

4

5

1

-7

0

2

9

1. Put the center in the middle of 
the chart.

2. Pick a reasonable number of x 
values on either side of the center 
point.

3. Evaluate the function at these x 
values and plot the points.

4. Connect the dots.



How do we transform a function that has already been transformed from 
the parent function?
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The function pictured is 𝑓 𝑥 = 𝑥 + 3 2 − 1

The resulting function is  𝑔 𝑥 = 𝑥 + 3 2 + 1

What would the equation be if the entire 
function is shifted up two units?

What part of the equation represents a 
vertical shift?

Add the number of units we want to shift the 
graph up  to -1.



How do we transform a function that has already been transformed from 
the parent function?
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The function pictured is 𝑓 𝑥 = 𝑥 + 3 2 − 1

The resulting function is  𝑔 𝑥 = 𝑥 + 6 2 − 1

What would the equation be if the entire 
function is shifted up left 3 units?

What part of the equation represents a 
horizontal shift?

Add the number of units we want to shift the 
graph left  to 3.
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On the Transformations – Pulling it all together worksheet...

14.a. Write the new function that would be created if the function 𝑦 = (𝑥 + 2)2−3 is shifted right 1 unit and 
up 3?

15.a. Write the new function that would be created if the function 𝑦 = −2 𝑥 − 3 + 2 is vertically 
stretched by a factor of 3 shifted down 1 unit?

16.a. What transformations would change the function 𝑦 = 4𝑥 + 5 to 𝑦 = −𝑥?

17.a. What transformations of 𝑦 = (𝑥 + 2)2−3 yield the function y = −
1

2
(𝑥 − 1)2+9?

The following are transformations of the functions you graphed in problems 14-17.
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Create graphs for functions that have been 
transformed and are in the form

𝒈 𝒙 = 𝒂 ∙ 𝒇 𝒙 + 𝒉 − 𝒌

Interpret function equations that are in the above  
form and identify the transformations that have been 
applied to the parent function 𝒇(𝒙).

Describe the transformations that are applied to 
functions that have already been transformed from a 
parent function.  



I spy functions!


