
TRANSFORMING GRAPHS

𝑓(𝑥)  stands for ‘a function of 𝑥’.  Gener ally,  𝑦 = 𝑓(𝑥) .  
For  example,  the equation 𝑦 = 3𝑥 + 8 can also be wr itten as 𝑓(𝑥)  = 3𝑥 + 8.  
Letter s other  than 𝑓 can also be used,  with 𝑔  and ℎ being the most common alter natives.  
For  example,  𝑦 = 𝑥2 + 2𝑥 + 6 can be wr itten as 𝑔 (𝑥)  = 𝑥2  + 2𝑥 + 6 .  
You need to be able to dr aw a tr ansfor med g r aph and r ecog nise how the or ig inal g r aph has 
been tr ansfor med.  

The tr ansfor mation 𝒚 = 𝒇(𝒙)  + 𝒂 moves the or ig inal g r aph y =  f(𝑥)  upwards by a units.  
The tr ansfor mation 𝒚 = 𝒇(𝒙)  – 𝒂 moves the or ig inal g r aph y =  f(𝑥)  downwards by a units.  

The tr ansfor mation 𝒚 = 𝒇(𝒙 + 𝒂 )  moves the or ig inal g r aph of 𝑦 =  𝑓(𝑥)  to the left by 𝒂 units.  
The tr ansfor mation 𝒚 = 𝒇(𝒙 – 𝒂 )  moves the or ig inal g r aph of 𝑦 =  𝑓(𝑥)  to the right by a units.  

Check that you can:
 ◆ recognise and draw non-linear graphs.

REMEMBER!
Take car e to note if we ar e adding  or  subtr acting  fr om 𝑓(𝑥)  or adding or subtr acting fr om 𝑥.  
Take car e to note if we ar e multiplying  𝑓(𝑥)  by a factor or multiplying 𝑥 by a factor .  

The tr ansfor mation of 𝑦 = 𝑘𝑓(𝑥)  stretches the original graph of 𝒚 = 𝒇(𝒙)  by a scale factor 
of 𝒌  parallel to the 𝒚 -axis.  
The tr ansfor mation of 𝑦 = 𝑓(𝑘𝑥)  stretches the original graph of 𝒚 = 𝒇(𝒙)  by a scale factor 
of       parallel to the 𝒙-axis.  

The tr ansfor mation of 𝑦 = −𝑓(𝑥)  is a reflection of the original graph of 𝒚 = 𝒇(𝒙)  in 
the 𝒙-axis.  
The tr ansfor mation of 𝑦 = 𝑓(−𝑥)  is a reflection of the original graph of 𝒚 = 𝒇(𝒙)  in 
the 𝒚 -axis.  
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Example 5: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 2𝑓(𝑥) .   Both the shape 
and the position ar e similar .   The or ig inal 
g r aph has str etched par allel to the 𝑦 -axis
(ver tically)  by a scale factor  of 2.  

𝑦𝑦

𝑥𝑥

y = f(x) 

y = 2f(x) 

Example 6: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(2𝑥) .   The tr ansfor med 
g r aph is a similar  shape to the or ig inal 
g r aph,  but it has been str etched 
hor izontally by a scale factor  of    .   1
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𝑥𝑥

y = f(x) 

y = f(2x) 

Example 7: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = −𝑓(𝑥) .   The shape is 
similar ,  but the position is differ ent.   The 
or ig inal g r aph has been r eflected in the 
𝑥-axis.  

𝑥𝑥

𝑦𝑦

y = f(x) 

y = −f(x) 

Example 8: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(−𝑥) .   The shape is 
similar ,  but the position is differ ent.   The 
or ig inal g r aph has been r eflected in the 
𝑦 -axis.  

𝑦𝑦

𝑥𝑥

y = f(x) 

y = f(−x) 

Non-linear graphs: transformations
Applying the transformations to graphs of f (𝑥) and understanding how they change.

Example 1: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(𝑥)  + 2.  
The shape is the same,  but the position is 
differ ent.   The or ig inal g r aph has moved up 
the 𝑦 -axis by 2 units.  

y = f(x) 

𝑦𝑦

𝑥𝑥

y = f(x) + 2

Example 2: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(𝑥)  – 3.  
The shape is the same,  but the position is 
differ ent.   The or ig inal g r aph has moved 
down the 𝑦 -axis by 3 units.  

𝑦𝑦

𝑥𝑥

y = f(x) 

y = f(x) � 3 

Example 3: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(𝑥 + 2) .   The shape is 
the same,  but the position is differ ent.   The 
or ig inal g r aph has moved to the left by 2 
units.   You can see that what used to happen 
at 𝑥 = 0 now happens at 𝑥 =  – 2.  

𝑦𝑦

𝑥𝑥

y = f(x) 

y = f(x + 2) 

Example 4: Below ar e the g r aphs of  
𝑦 = 𝑓(𝑥)  and 𝑦 = 𝑓(𝑥 – 3) .   The shape is 
the same,  but the position is differ ent.   The 
or ig inal g r aph has moved to the r ig ht by 3 
units.   What used to happen at 𝑥 = 0 now
happens at 𝑥 = 3.  

𝑦𝑦

𝑥𝑥

y = f(x) y = f(x − 3) 



Non-linear graphs: transformations
How to draw and identify transformations of known functions.

TRANSFORMING KNOWN FUNCTIONS

We need to be able to tr ansfor m known functions.  
For  example,  𝑦 = 𝑥2 is a known function and looks like the r ed cur ve below.  
If we consider  𝑦 = 𝑥2 to be 𝑦 = 𝑓(𝑥) ,  then 𝑦 = 𝑥2 + 4 is 𝑦 = 𝑓(𝑥)  + 4.  
Ther efor e,  𝑦 = 𝑥2 is moved 4 units upwar ds (blue cur ve) .  

We can apply this appr oach to similar  tr ansfor mations,  for  example:

a.   𝑦 = (𝑥 − 3) 2 is 𝑦 = 𝑓(𝑥 − 3) .   
Ther efor e,  𝑦 = 𝑓(𝑥)  is moved 3 units to the r ig ht.  

b.   𝑦 = 3𝑥2 is 𝑦 = 3𝑓(𝑥) .   
Ther efor e,  𝑦  = 𝑥2 is str etched par allel to the 𝑦 -axis by a scale factor of 3.  

c.   𝑦 = 5𝑥2 is 𝑦 = 𝑓(5𝑥) .   
Ther efor e,  𝑦 = 𝑥2 is str etched par allel to the 𝑥-axis by a scale factor of     .    
Her e,  the 𝑥 values have been multiplied by     .  

d.   𝑦 = −𝑥2 is 𝑦 = −𝑓(𝑥) .   
Ther efor e,  𝑦 = 𝑥2 is r eflected in the 𝑥-axis.  

e.   𝑦 = (−𝑥) 2 is 𝑦 = 𝑓(−𝑥) .   
Ther efor e,  𝑦 = 𝑥2 is r eflected in the 𝑦 -axis.  Notice that this is exactly the same as the  
or ig inal because ,  𝑦 = 𝑥2 is symmetr ical about the 𝑦 -axis.  

𝑥𝑥

𝑦𝑦

y = x2 

y = x2 + 4 
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b.

c. d.

e.

a.

𝑥𝑥

𝑦𝑦

y = x2 

y = (x − 3)2 

𝑦𝑦

𝑥𝑥

y = x2 

y = 3x2 

𝑦𝑦

𝑥𝑥

y = x2 

y = (5x)2 

𝑦𝑦

𝑥𝑥

y = x2 

y = −x2 

𝑦𝑦

𝑥𝑥

y = x2 



Non-linear graphs: transformations
How to draw and identify transformations of known functions.

THE EFFECT OF TRANSFORMATION ON THE COORDINATES OF A POINT ON THE 
ORIGINAL GRAPH  (𝑥, 𝑦 ).

 ◆ For  𝑦 = 𝑓(𝑥)  + 𝑎,  the 𝑥 coor dinate stays the same and a is added to the 𝑦 coor dinate of each point,  e.  g .  (𝑥,  𝑦  + 𝑎) .  

 ◆ For  𝑦 = 𝑓(𝑥)  − 𝑎,  the 𝑥 coor dinate stays the same and a is subtr acted fr om the 𝑦 coor dinate of each point,  e.  g .  (𝑥,  𝑦  − 𝑎) .  

 ◆ For  𝑦 = 𝑓(𝑥 + 𝑎) ,  𝑎 is subtr acted fr om the 𝑥 coor dinate of each point and the 𝑦  coor dinate stays the same,  e.  g .  (𝑥 − 𝑎,  𝑦 ) .  

 ◆ For  𝑦  =  𝑓(𝑥 − 𝑎) ,  𝑎 is added to the 𝑥 coor dinate of each point and the 𝑦  coor dinate stays the same,  e.  g .  (𝑥 + 𝑎,  𝑦 ) .  

 ◆ For  𝑦 = 𝑘𝑓(𝑥) ,  the  𝑥 coor dinate stays the same and the 𝑦 coor dinate of each point is multiplied by 𝑘,  e.  g .  (𝑥,  𝑘𝑦 ) .  

 ◆ For  𝑦 = 𝑓(𝑘𝑥) ,  the 𝑥 coor dinate of each point is multiplied by       and the 𝑦 coor dinate stays the same,  e.  g .  (     ,  𝑦 ) .  

 ◆ For  𝑦 = − f (𝑥) ,  the 𝑥 coor dinate stays the same and the 𝑦 coor dinate of each point is multiplied by – 1,  e.  g .  (𝑥 −𝑦 ) .  

 ◆ For   𝑦 = f (−𝑥) ,  the 𝑥 coor dinate of each point is multiplied by – 1 and the 𝑦  coor dinate stays the same,  e.  g .  (−𝑥,  𝑦 ) .  

Below ar e some examples.   Look closely at these g r aphs,  taking  par ticular  notice of the coor dinates shown.  
Her e you can see 𝑦 = 𝑓(𝑥)  in r ed and 𝑦 = 𝑓(2𝑥)  in blue:
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𝑦𝑦

𝑥𝑥

y = f(x) y = f(2x) 
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y = x2 

y = (−x)2 
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HINTS FOR IDENTIFYING 
TRANSFORMATIONS

To identify tr ansfor mations,  you should look at the 
tr ansfor med g r aph and ask your self the following  questions:

 ◆ Is the tr ansfor med g r aph exactly the same shape as the 
or ig inal g r aph but in a differ ent position? If yes,  it must 
be 𝑦 = 𝑓(𝑥)  + 𝑎 or 𝑦 =  𝑓(𝑥)  – 𝑎.  

 ◆ Ar e the points wher e the cur ve inter sects an axis the 
same? If they inter sect the 𝑥-axis at the same points,  it
must be 𝑦 = 𝑘𝑓(𝑥) ; if they inter sect the 𝑦 -axis at the same 
points,  it must be 𝑦 = 𝑓(𝑘𝑥) .  

 ◆ Is it a r eflection in the 𝑥-axis? If yes,  then it is 𝑦 =  −𝑓(𝑥) .  

 ◆ Is it a r eflection in the 𝑦 -axis? If yes,  then it is 𝑦 =  𝑓(−𝑥) .  

REMEMBER!
Use the g uidance above as a checklist to help you identify 
tr ansfor mations.  


