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Transformations of Functions

Function Transformations

Linear 𝑦 = 𝑎 𝑐𝑥 − ℎ + 𝑘

Quadratic 𝑦 = 𝑎 𝑐𝑥 − ℎ 2 + 𝑘

Cubic 𝑦 = 𝑎 𝑐𝑥 − ℎ 3 + 𝑘

Radical 𝑦 = 𝑎
𝑏
𝑐𝑥 − ℎ + 𝑘



Transformations of Functions

Function Transformations

Absolute Value 𝑦 = 𝑎 𝑐𝑥 − ℎ + 𝑘

Rational 𝑦 =
𝑎

𝑐𝑥 − ℎ
+ 𝑘

Exponential 𝑦 = 𝑎 ∙ 𝑏𝑐𝑥−ℎ + 𝑘

Logarithmic 𝑦 = 𝑎 log𝑏(𝑐𝑥 − ℎ) + 𝑘



Trigsted



Rockswold
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Only 2 × 3 = 6 things to remember!

Transformation
Verticality (𝑦) Horizontality (𝑥)

“outside” 𝑓(𝑥) “inside” 𝑓(𝑥)

Shift
𝑦 = 𝑓 𝑥 + 𝑐 𝑦 = 𝑓(𝑥 + 𝑐)

𝑦 = 𝑓 𝑥 − 𝑐 𝑦 = 𝑓(𝑥 − 𝑐)

Stretch or compress

𝑦 = 𝑎𝑓 𝑥 𝑦 = 𝑓 𝑎𝑥

𝑦 =
1

𝑎
𝑓(𝑥) 𝑦 = 𝑓

1

𝑎
𝑥

Reflect 𝑦 = −𝑓(𝑥) 𝑦 = 𝑓(−𝑥)



“Outside” vs “Inside”

 Transformations performed on the “outside” of 
the function affect the 𝑦-coordinates (or the 
verticality) of the graph.  These transformations 
are done the way they appear.

 Transformations performed on the “inside” of 
the function affect the 𝑥-coordinates (or the 
horizontality) of the graph.  These 
transformations are done opposite from the 
way they appear.



Example 1



Example 1

Perform each transformation in Desmos.

a. 𝑓 𝑥 − 2

b. 𝑓(2𝑥)

c. −2𝑓(𝑥)

d. 𝑓 𝑥 + 3



High Speed Recreational Vehicle

H Horizontal shift

S Stretch/compress

R Reflect

V Vertical shift



Example 2

Using the function in Example 1, perform the 
transformations in Desmos.

−2𝑓 2𝑥 − 2 + 3



Example 3

Perform each transformation in Desmos.

a. 𝑓 𝑥 = − −3𝑥

b. 𝑔 𝑥 = 2 𝑥 − 3 2 + 1

c. ℎ(𝑥) = 3 +
1

𝑥+1



Final Thoughts

 Transformations of functions need to be taught 
to students in ways that engage them and 
make it easier for them to understand.

 Simplified “rules” for transformations of 
functions can be extended to trigonometric
functions with appropriate tweaks to 
accommodate their periodic nature.

 “Practice makes perfect permanent.”


